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Shigeki KURAMOTO and Kaoru KOYAMA 
Hydrographic Department, Maritime Safety Agency 
Tsukiji 5-chome, Chuo-ku, Tokyo 104 
This report presents the data of the oceanographic obser­
vations on the icebreaker Fuji and the tidal observation at Syowa 
Station, which were carried out in the summer mission of the 22nd 
Japanese Antarctic Research Expedition in 1980-1981. 
1. The Oceanographic Observation 
Figure 1 shows the track chart of the icebreaker Fuji from 
November 25, 1980 to April 20, 1981. The surface observations, 
the current measurement with geomagnetic electorokinetograph (GEK), 
bathythermograph (BT) and serial observations were made during the 
cruise. 
In addition two stations were occupied on the fast ice near 
Syowa Station. 
The details of these observations are given in the following. 
(1) The surface observations 
Surface temperature measurements and surface water samplings 
for chemical analysis were made twice a day (at 0800 and 1800 local 
mean time) during the cruise, but from Fremantle to Syowa Station 
observations were made three times a day at 0800, 1300 and 1800 
LMT. The results are given in Table 1. 
(2) The surface current measurement 
Measurements of surface current were made with GEK at the 
surface observation stations except in the magnetic equator region 
and in the pack ice area. The results are also given in Table 1. 
(3) The BT observation 
Castings of a mechanical bathythermograph (MBT) were made 
twice a day (at 0800 and 1800 LMT) from Tokyo to Fremantle and from 
-1-
Mauritius to Tokyo except in channels and in shallow areas. The 
results are given in Table 2. 
The expendable bathythermograph (XBT) observations were made 
in the Southern Ocean between Fremantle and Mauritius via Syowa 
Station. Locations of the stations are shown in Fig. 2. The results 
are given in Table 3. 
(4) The serial observations 
The serial observations were made at 14 stations (see Fig. 2). 
In the south of 60S, the stations were occupied in a grid of 2.5 
(in latitude) by 5 ( in longitude). The results together with mete­
orological data are given in Table 4, which also includes inter­
polated and computed values of temperature, salinity, sigma-t and 
dynamic depth anomalies at standard depth. 
(5) The repetitive observation 
Two stations A and B occupied in the fast ice near Syowa 
Station are shown in Fig. 2. 
At station A (68 47.7'S, 38
° 
49.5'E; 272 m in depth), water 
temperature down to the 250 m depth was measured hourly with a 
digital bathythermograph (DBT) for 31 hours on January 8 - 9, 1981. 
The results are given in Table 5. 
At station B (69 02.2's, 39 20.1' E; 221 m in depth), DBT 
castings and water samplings for salinity and dissolved oxygen 
content at 5, 20 and 50 m were made at every two hours for 24 hours 
on January 31 - February 1, 1981. The results are given in Table 6. 
The relevant meteorological data are also included in Tables 5 
and 6. 
(6) Chemical analyses of sea water 







Inductive salinometer (Auto-Lab Model 601 
MK ill) 
Digital pH meter (Denki Kagaku Keiki Co. HG-3) 
The Winkler's method with a Metrhom Model 
E 415-20S titrator 
Molybdenum blue method 





Modified Morris and Riley method 
Sulphanilamide and N- (1-naphtyl)-ethylene­
diamine 2 HCl were used as reagents. 
Indophenol method 
The nutrient matters were measured with a 
Shimazu Model UV-210 A Spectrophotometer 
with the Auto Flow Cell System. 
2. The Tidal Observation 
A pressure type tide gauge (Kyowa Shoko Co. SWL-7) was in­
stalled at Syowa Station on January 31, 1975. The sensor of the 
tide gauge is placed in the Nisi-no-ura Cove on the East Ongul 
Island, and the recorder has been placed in the Earth Science 
Laboratory (see Fig. 3). On January 12, 1981 the reference level 
of the tide gauge was measured (see Fig. 4). It should be noted 
that the reference level varied during this period: 4.714 m below 
the bench mark No. 1040 on February 4, 1980 and 4.050 m below the 
same bench mark on January 12, 1981 (see Fig. 4). The cause of 
this variation is not clear. Table 7 shows hourly, daily mean and 
monthly mean values from January 1, 1980 to January 12, 1981,where 
the change in the reference level is disregarded. Sixty harmonic 
constants were computed using the data in Table 7 and are given in 
Table 8. For the above reason, the Sa and SSa constituents are 
somewhat doubtful. 
Reference 
Matsumoto, K. and Mine, M. (1982): Oceanographic data of the 21st 
Japanese Antarctic Research Expedition from November 1979 to 
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The track chart of the icebreaker Fuji from November 25, 
1980 to April 20, 1981. 
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Zero of Gauge 
0 
Zero of Gauge 
(1) Measured on January 6, 1980 (3) Measured on February 4, 1980 
(2) Measured on January 30, 1979 (4) Measured on January 12, 1981 










26 23-00* 08-00 
09-00 18-00 
27 23-00* 08-00 
09-00 18-00 
28 23-00* 08-00 
09-00 18-00 
29 23-oo* 08-00 
09-00 18-00 
30 23-oo* 08-00 
December 09-30 18-30 
1 23-oo* 08-00 
09-00 18-00 
2 00-00 08-00 
10-00 18-00 
3 00-00 08-00 
10-00 18-00 
4 00-00 08-00 
10-00 18-00 
5 00-00 08-00 
10-00 18-00 
6 00-00 08-00 
10-00 18-00 
7 00-00 08-00 
10-00 18-00 
8 00-00 08-00 
10-00 18-00 
Table 1. Surface observation data (November 25, 1980 - April 17, 1981). 
Air Water s pH 02 P01t- Si03- N02- N03- NH1t-Position temp. temp. p Si N N N 


































































































53' 28.5 29.9 34.226 8.36 4.30 0.00 2 0.00 0.0 0.5 
















12' 30.7 30.3 34.494 8.34 4.29 0.18 3 o.oo 0.0 o.o 
13
°
36' 114 O 40 
I 
























35' 23. 1 22.9 35. 197 8.37 4.87 0. 12 3 0.00 o.o 0.4 














16 1. 4 
19 1.0 
359 0.6 
328 1 . 1 
279 0. 1 
Date Time 
GMT 

























































Air Water s Position temp. temp. 
Latitude Longitude oc %0 












40' 19.9 20.3 35.788 
Arrived in Fremantle 
Left Fremantle 
32· 47s 114 • 46E 23.0 20.1 35.779 
35• 23' 112
°







18. 1 16.5 35.476 
37° 03' 111
° 26' 16.8 16.8 35.656 
39° 18' 110
° 
20' 14.3 12.9 34.941 
40° 05' 110
°







08' 14.0 12.3 34.831 
43
° 









13.2 10.7 34.780 







8.2 8.7 34.479 
47° 37' 110·09' 7.2 8.0 34. 180 
48
° 







57' 4.8 4.8 33.970 
,- .. 0 / ,..., .. ,.. ...., 0 .-,-.. I 5.5 4.5 33.981 :J I 't.:::'. IU'j '.)� 
52
°
38' 110· oo' 6.5 3.9 34.005 
55
° 





58' 4.2 2.7 34.005 
56
° 
43' 107 ° 48
1 
















55' 2.3 0.8 33.937 
60
°
28' 97 ° 18' 1. 1 0.2 33.945 
pH 02 
P01t- Si03- N02- N03- NH1t- Current 
p Si N N N 
ml/1 µg-atoms/1 Dir. 
Speed 
(knot) 
8.37 4.92 0. 16 2 0.00 0.0 0.3 111 0.4 
8.36 5.06 o. 13 4 0.00 0.0 0.4 45 0.2 
8.37 5. 16 0.20 0 0.00 0.0 1.6 
8.22 5. 17 0.18 2 0.00 0.0 0.3 63 0.3 
8.30 5.72 0.18 0 0.02 0.2 0.6 347 0.6 
8.31 5.59 0.26 2 0.00 o. 1 
8.33 5.48 o. 16 0 0.00 0.0 0.3 322 0.2 
8.30 6.09 0.62 2 0. 17 7.2 0.5 329 0.8 
8.25 6.05 0.62 2 0.20 7.7 1.3 
8.24 6. 12 0.69 0 0.18 8.6 o. 1 20 0.6 
8.27 6.23 0.80 4 0.15 12. 1.3 330 0.4 
8.27 6.23 0.80 0 0. 14 13. 0.6 
8.27 6.37 0.93 4 0.18 14. 1.9 28 0.4 
8.30 6.47 1.08 0 0.22 14. 0.6 207 0.4 
8.26 6.62 1. 18 6 0.22 19. 2.7 
8.23 6.79 1.47 2 0.20 21. 2.5 43 0.5 
8.23 6.99 1.58 2 0.24 23. 0.8 50 0.7 
8.21 7.22 1.63 3 o. 19 23. 1.4 
8.22 7.37 1. 72 0 o. 17 22. 0.3 91 0.5 
8.22 7.42 1.89 20 0.33 32. 0.9 359 0.9 
8.20 7.50 1. 79 15 o. 19 32. 1.0 
8.18 7.42 1. 72 15 0.26 32. 1.2 173 0.4 
8.19 7.67 1.93 24 0.20 33. 1.6 53 0.3 
8.20 7.90 1.88 32 0.29 32. 
8.22 7.92 1.81 29 0.30 31. 0.8 37 0.2 
8.15 7.86 1.99 50 0.24 25. 12 0.3 
Air Water s Date Time Position temp. temp. 
GMT LMT Latitude Longitude oc %0 
December 24 06-00 13-00 61
° OBS 95
°







2.0 0.4 34.541 














19' -0.1 -1.2 33.436 
26 02-00 08-00 62
° 
41' s2· 4o' o. 1 -0.2 33.452 
07-00 13-00 62
°






° 43' 2.0 0.2 33.908 
27 03-00 08-00 63
° 
34' 71 ° 02' 2.0 o. 1 33.789 
08-00 13-00 63





11' 0.7 -1.2 32.873 




48 1 0.2 -0.8 33.225 
00 09-00 13-00 64 ° 31' 62
° 
17' 0.6 -0.9 33.073 
14-00 18-00 64° 23' 59
°
59 1 1. 7 1.2 33.679 












38 1 0.7 -1.6 33.637 
30 10-00 13-00 65' 38' 52
° 







1.2 -1.0 33.822 









37' 1.5 -1.5 33.440 
January 
1 Arrived at Ongul Islands 





22E -3.5 -0.7 33.547 
20 05-00 08-00 65° oo' 44
°
55' 1.0 0.4 33.924 
21 05-00 08-00 65° oo' 4o·os' 3.0 0.9 33.884 
22 05-00 08-00 65° 01' 35
° 00' 2.5 0. 1 33.888 





03' 2.5 1.4 33.908 
24 05-00 08-00 60° oo' 34
°





8.13 7.82 2.01 
8.16 7.84 1.94 
8.16 7.83 2.01 
8. 11 7.87 2.03 
8.13 7.83 2.06 
8.16 8.02 1.94 
8.19 8.16 1.83 
8.22 8.19 1. 71 
8.10 7.92 1.94 
8.18 8.07 2.07 
8.17 8.04 1.86 
8.17 8.03 1.96 
8. 19 8.04 1.91 
8.17 7.95 1.91 
8.16 8.20 2.06 
8.18 7 .92. 2.06 
8.18 7.94 1.98 
8.15 8.06 2.06 
8.14 7.88 2.09 
8.17 7.84 1.99 
8.18 8.01 1.99 
8.22 8.58 1.92 
8.22 7.84 1. 79 
8.22 7.86 1.84 
8.29 7.77 1.54 






52 0.22 24. 
50 o. 17 24. 
66 0.13 23. 
64 0.13 23. 
55 0.18 21. 
49 0.17 30. 
35 0. 15 28. 
43 o. 17 28. 
51 0.24 30. 
55 0.25 27. 
47 0.22 27. 
58 0.22 28. 
57 0.24 29. 
44 0.28 27. 
56 o. 16 27. 
60 o. 19 26. 
59 0.17 29. 
57 0.17 28. 
61 0.21 29. 
66 o. 19 31. 
57 0.20 23. 
50 0.29 26. 
54 0.35 27. 
64 0.34 29. 
26 0.34 28. 




Dir. (knot ) 
1.3 2 0.3 
1.0 330 0.3 
0.8 
1.0 302 0.4 
1.0 
0.9 260 0.2 












0.4 329 0.8 
0.7 338 0.5 
0.8 353 0.7 
1 • 1 13 0.5 
0.6 349 0.4 
Air Water s pH 02 P011- Si03- N02- N03- NH11- Current Date Time Position temp. temp. p Si N N N 
Speed 
GMT LMT Latitude Longitude oc %0 ml/1 pg-atoms/1 Dir. (knot) 
February 25 05-00 08-00 60 ° 00S 39° 59E 3.6 1.8 33.840 8.26 7,84 1.41 15 0.32 26. 0.5 313
° 
0.7 






01' 2.6 1.5 33.897 8.27 7.93 1.57 30 0.39 28. 0.6 305 0.5 
27 05-00 08-00 62 ° 31' 45
° 
03' 2.7 1.3 33.841 8.26 7.85 1.62 34 0.39 24. o. 1 270 0.2 
28 04-00 08-00 59
° 
58' 45 ° 03' 3.0 1.9 33.867 8.26 7.80 1.55 14 0.34 26. 0.6 298 0.5 








° oo' 4.4 2.4 33.946 8.22 7.60 1.55 11 0.29 23. 1.0 299 0.5 













00' 5.2 3.5 33.940 8.24 7.53 1. 71 19 0.31 22. 0.6 33 0.5 















8.2 5.4 33.798 8.27 7. 19 1.44 0 0.24 23. 0.5 334 0.6 
4 14-00 18-00 46° 02' 45
° 
52' 7.8 7.6 33.814 8.27 6.89 1.47 2 o. 19 23. o. 1 








8.5 8.2 33.800 8.28 6.93 1.39 3 0.22 20. o.o 282 0.7 






12.6 12.2 34.050 8.32 6.37 0.99 0 o. 12 10. 0. 1 9 0.4 
(.0 
I 













44' 20.5 19,6 35.481 8.36 5.33 o. 18 4 0.00 0.3 0.0 340 1.0 
7 04-00 08-00 33• 13' 50 ° 18 1 22. 1 22.7 35.423 8.38 5. 16 0. 13 0 0.00 0.3 0.9 271 0.9 




24.2 25.4 35.487 8.35 4.81 0. 11 1 0.00 0.2 0.0 264 0.8 
8 04-00 08-00 27
° 57' 51 
° 
02' 26.0 26.5 35.214 8.36 4.64 0.13 0 0.00 0.4 o. 1 
I 
268 0.3 




27.0 27.5 35.221 8.39 4.64 0. 14 0 0.00 0.4 0.4 339 0.9 
9 04-00 08-0U 23· 16' I 52
° 44
1 
I 26.5 I 27 .8 35.218 8.38 4.59 0.16 2 0.03 0.5 o. 1 18 0.7 14-00 18-00 22 ° 01' 54° 47 1 29.2 27.9 35.228 8.38 4.50 0.13 0 0.00 0.3 0.2 8 1.3 
10 Arrived at Mauritius 
17 Left Mauritius 
14-00 18-00 19
°
01'.s 58° 45E 29.5 28,7 34.942 8.31 4.44 o. 19 0 0.00 0.3 0.2 313 1.1 






29.8 28.7 34.994 8.33. 4.48 0.22 0 0.00 0.2 0.1 321 0.5 
13-00 18-00 16 ° 12' 62
° 
52' 30.5 29.5 34.536 8.34 4.43 0.27 0 0.00 0.2 0.0 311 1.0 































































Position · temp. temp. 





52E 30.0 29.5 
10° 04' 71° 57' 30.8 29.9 









28. 1 29.0 
05 ° 04
1 
79 ° 03' 29.0 29.7 
03
° 39' 81° 04' 29.6 29.5 
01° 48' 83° 321 30.2 29.8 
00° 47' 84
° 




° 06' 29. 1 29.5 
01 ° 33' 88 ° 16
1 




































































01' 30.6 28.5 
09° 33' 112
° 



















03 1 117° 46' 31.2 29. 1 
s pH 02 POi+- Si03- N02- N03- NHi+- Current p Si N N N 
Speed 
%0 ml/1 µg-atoms/1 Dir. (knot) 
34.656 8.32 4.39 0.22 0 0.00 0.3 0.1 358 1.2 
34.358 8.35 4.39 0.27 1 o.oo 0.3 0.3 285 1.3 
34.234 8.33 4.42 0.19 1 o.oo 0.3 0 .1 300 1.0 
34.019 8.33 4.44 o. 19 1 0.00 0.3 0.0 340 1.5 
34.629 8.35 4.40 0.27 0 o.oo 0.3 0.6 17 1.5 
34.504 8.35 4.39 0.29 2 o.oo 0.4 0.0 
34.485 8.36 4.31 0.24 0 0.00 0.3 0.5 
34.388 8.33 4.39 0.26 0 o.oo 0.3 0.3 
34.381 8.31 4.42 0.26 1 0.01 0.4 o.o 
34.259 8.35 4.37 0.19 0 o.oo 0.3 0.1 
34.816 8.35 4.37 0.21 0 o.oo 0.2 0.3 
34.543 8.33 4.46 o. 16 0 o.oo 0.3 0.0 
34.391 8.35 4.39 o. 18 1 o.oo 0.3 0.4 
32.521 8.33 4.39 0. 11 1 o.oo 0.3 0.2 
32.702 8.35 4.50 0.18 0 o.oo 0.4 0.4 
31.261 8.32 4.56. 0. 14 5 o.oo 0.4 o. 1 
32.726 8.28 4.43 0.21 - 9 0.04 0.4 o. 1 
32.318 8.32 4.21 0.22 8 0.06 0.5 0.5 
33.060 8.25 4.45 0. 10 3 o.oo 0.4 o. 1 
33.236 8.23 4.49 0.14 4 0.01 0.4 0.3 
33.472 8.31 4.32 0.00 1 o.oo 0.3 0.0 
33.754 8.34 4.49 0.10 2 0.00 0.4 0.4 
33.500 8.31 4.44 0.00 1 o.oo 0.3 0.6 
33.217 8.31 I 4.46 0.00 1 o.oo 0.3 o. 1 
33.845 8.30 4.40 0. 11 3 o.oo 0.3 0.3 
33.283 8.38 4.44 0.00 3 o.oo 0.3 o. 1 124 0.2 
I-' 
I-' 
Date Time Position 
GMT LMT Latitude Longitude 
April 12 10-00 18-00 17 ° 41N 119° 13E 
13 23-00 08-00 19° 55' 121° 25' 
09-00 18-00 21 ° 39' 122
° 
33' 










15 23-0Cf 08-00 27° 50' 127° 46' 
09-00 18-00 29 ° 13' 129° 44' 



















46' 137° 01' 
20 Arrived in Tokyo 

















s pH P04- Si03 - N02 - N03 - NI{.- Current 02 p Si N N N Speed 
%0 ml/1 µg-atoms/1 Dir. (knot) 
33.550 8.30 4.42 0.10 2 o.oo 0.3 o. 1 182· 0.5 
34.450 8.39 4.60 0. 11 1 0.01 0.3 0.3 327 2.9 
34.547 8.35 4.55 0.14 1 0.01 0.3 0.3 270 0.5 
34.496 8.37 4.63 0. 11 1 0.01 0.5 0.3 238 0.5 
34.622 8.38 4.62 0.13 2 0.04 0.4 0.6 100 1.5 
34.574 8.38 4.86 0. 11 1 0.03 0.4 0.3 204 0.7 








1able 2. ·Mechanical bathythermograph data. 
Station Date Time Position Temperature iC) at indicated depth (m) 
Number 
Day Month Year GMT LMT Latitude Longitude 0 1 0 20 30 50 75 100 125 
1 25 November 1980 12-00 21-00 34 
° 13N 139
° 22E 23.5 23.6 23.6 23.6 23.6 23.7 23.0 21.3 
* 
2 26 23-00 08-00 32
° 33' 139' 04' 22.9 23.0 23.0 23.0 23.0 23.0 23.0 20.7 
3 26 09-00 18-00 30
° 41' 139
° 24' 23.1 23. 1 23.1 23.2 23.2 23.3 23.2 21.4 
* 




14' 23.5 23.6 23.6 23.6 23.6 23.8 20.6 19.3 
5 27 09-00 18-00 25
° 56' 138 
° 
11' 24.9 24.9 24.9 24.9 24.9 21.9 19.2 17.9 
* 




45' 26.8 26.8 26.8 26.8 26.8 23.9 21. 1 19.9 





35' 27.9 27.9 27.9 27.9 27.9 26.7 25.6 23.3 




27.9 27.9 27.9 27.9 27.9 25.9 23.6 21.8 
9 29 09-00 18-00 16
° 16'· 132
° 38' 28.3 28.3 28.3 28.3 28.3 27. 1 23.5 21.2 





55' 28.7 28.7 28.7 28.7 28.7 28.7 25.1 22.9 









127'59' 12 1 December 23-00 08-00 28.7 28.7 28.7 28.7 25.6 22.7 19.9 17.9 
13 1 09-00 18-00 06 ° 49' 126
° 56
1 
29.1 29 .1 29.1 29 .1 26.9 23.9 20.0 18.4 
14 2 00-00 08-00 04
° 02
1 
124 • oo' 29.0 29.0 29.0 29.0 28.5 26.8 24.8 22.6 








29.7 29.3 29.0 28.5 28.2 26.9 25.2 24.3 




12'E 30.3 30.3 28.9 27.9 26.1 24.8 23. 1 21.8 






29.0 29.0 29.0 29.0 27.9 26.6 25.2 22.9 





28.2 27.6 27.4 27.4 26. 1 25.9 22.6 20.4 




26.9 26.9 26.6 26.4 25.3 23.6 22.3 21.1 





26.6 26.2 25.9 25.7 25.0 23.5 22.1 20.5 




57' 24.4 24.4 23.3 23.1 22.7 21.6 21.0 20.3 




21.5 21.5 21.5 21.5 21. 1 20.0 19.3 18.8 






56' 21.0 21.0 20.7 19.7 18.3 17 .3 16.5 16.0 
24 17 March 1981 14-00 18-00 19' 01' 58
° 
45' 28.7 28.6 27.9 27.5 26.8 24.2 23.5 22.8 






29.5 29.5 29.5 29.5 28.2 25.4 23.2 21. 7 
26 19 03-00 08-00 14
° 27' 65° 28' 28.8 28.8 28.2 27.7 27.3 23.5 22.2 21.4 







1 29.2 29.2 29.2 27.7 23.0 21.4 20.5 18.8 
28 20 02-00 07-00 11 ° 29 I 69
° 
52' 29.5 29.5 29.5 29.5 29.5 23.1 18. 1 17 .o 
29 20 13-00 18-00 10
° 
04' 71' 57' 29.9 29.9 29.9 26.8 22.0 20.3 18.3 16.6 
* The time of the date of the preceding day, 
150 200 250 
19.9 17 .2 13.8 
19.9 18.6 
20.4 19.2 18. 1 
18.7 17 .6 16.7 
16.9 16.2 15. 1 
19. 1 18.2 16.8 
21.2 19.0 17 .6 
20.5 18.6 
19.9 17 .6 15.6 
20.9 16.5 13.0 
19.9 15.9 12.0 
15.3 11.8 9.7 
16.0 12.7 10.8 
20.0 15.9 14.6 
21. 7 16.3 11.6 
20.8 15.7 12.3 
20.0 17 .5 14.2 
18.9 16.4 14.2 
20.6 18.4 16.8 
18.8 16.6 14.4 
19.2 18.0 15.9 
18.3 17 .4 15.5 
14.9 13.9 12.3 
22.3 20.8 18.4 
21.1 18.2 15.9 
20.0 18.9 16.0 
17 .5 15.7 12.2 
15. 1 13.6 12.9 
15.2 13.1 12.0 
� 
w 
Station Date Time Position 
Number 
Day Month Year GMT LMT [Latitude Longitude 
30 21 March 1981 02-00 07-00 08° 2is 74° 12E 
31 21 13-00 18-00 07° 02' 76 ° 12' 
















35 23 12-00 18-00 00 ° 471 84
°
58' 




37 24 12-00 18-00 01° 33' 88 ° 16' 













40 26 01-00 08-00 05° 44' 94 ° 11' 








43 11 00-00 08-00 12·09' 113 ° 49' 
44 11 10-00 18-00 13° 42' 115
°
21' 




117 ° 46' 
46 12 10-00 18-00 17° 41' 119 °13' 
47 13 23-06 08-00 19 ° 55' 121 ° 25 ' 










1 49 14 23-00 08-00 
50 14 09-00 18-00 25
° 





461 51 15 23-00 08-00 
52 15 09-00 18-00 29° 13' 129• 44' * 
31 ° 14' 131° 35' 53 16 23-00 08-00 
54 16 09-00 18-00 32 °10' 132
° 50' 
55 17 23-0� 08-00 33•07' 134° 57' 
56 17 03-00 12-00 33• 14' 135° 45' 
57 17 09-00 18-00 33 ° 46' 137 ° 01 I 






























Temperature ("C) at indicated depth (m) 
10 20 30 50 75 100 125 150 200 250 
29.5 29.5 28.6 25.9 22.5 18.9 17 .2 15. 1 14.0 12.6 
29.0 28.9 27.6 25.8 21.0 17.8 16.5 15.3 13.5 12.6 
29.7 29.7 29.5 27.8 20.1 18. 1 16.4 14.6 12.4 11.8 
29.5 29.5 29.5 28.7 26.5 22.6 17 .6 16. 1 12.6 11.6 
29.8 29.8 29.3 28.2 24.3 21.3 17 .4 15.7 12.8 
29.7 29.5 28.7 26.5 21.8 19.3 17 .5 14.8 13. 1 12.2 
29.5 29.0 28.9 25.2 23.2 19.2 16.0 14.3 13.0 12.0 
29.8 29.5 29.1 28. 1 23.7 19.0 14.8 13.9 13.2 12.5 
29.7 29.7 29.7 28.3 23.9 18.0 15.3 13.3 12.3 11. 5 
29.4 29.2 28.7 25.1 21.9 18.7 15.7 13.8 12.5 11.8 
29.5 29.5 29.4 26.2 22.8 19.2 16.2 14.7 12.4 11. 9 
28.5 28.4 27.3 23.4 22.0 21.3 19.9 18.8 16.8 14.2 
28.4 28.0 27.8 26.8 22.7 19.6 17 .8 16.5 14.2 12.9 
28.7 28.7 28.7 28.4 25. 1 20.9 18.9 17.7 "16.0 13.8 
28.9 28.7 28.6 25.1 22.3 19.6 18.2 16.8 14.8 12.6 
28.5 27.6 26.5 23.8 22.2 19.5 17.7 15.9 13.9 12.5 
29. 1 27.7 27.4 25.1 23.3 21.1 18.7 17 .4 14.9 13.3 
26.8 26.3 25.9 24.4 23.8 21.9 20.3 19.4 18. 1 17.0 
27.0 26.9 26.5 26.0 25.4 24.8 24.2 23.6 23.0 20.9 
25.6 25.6 25.6 24.7 23.8 23.3 22.9 22.2 21.3 18.0 
25.4 25.4 25.4 25.2 24.2 23.6 23.2 22.7 20.8 17.9 
23.1 23.1 23.0 23.0 22.6 22.4 22.0 21.6 21.0 19.8 
24.3 24.3 24.3 24.0 22.6 22.6 22.4 22.0 20.7 19.2 
19.0 18.9 18.7 17.7 17.2 17.1 16.5 15.5 14.1 11.4 
22.4 22.4 22.4 22.3 19.7 18.7 18.0 17.7 16.6 14.7 
18.3 18.3 18.3 18.3 17 .8 15.9 15.2 14.6 13.5 12.0 
18.3 18.3 18.3 18.3 17 .1 16.2 15.6 15.2 14.4 12.2 
18.9 18.9 18.9 18.7 17.9 17.2 16.7 15.8 14.5 12.6 
1--' """ 
Table 3. Expendable bathythermograph data. 
Station 1 2 3 4 5 6 7 8 
December December December December 
Date 
16, 1980 17 18 19 
Time(GMT) 10-00 01-00 11-00 01-00 11-00 01-00 06-00 11-00 
(LMT) 18-00 08-00 18-00 08-00 18-00 08-00 13-00 18-00 
Latitude 32 47' s 35" 23' S 37' 03' S 3<:J 18' s 40° 56' S 43- 11' S 43° 56' S 44· 42' S 
Longitude 114
° 




20E 110· QBE 110
° 
10E 110· 14E 110· 12E 
0 20.1 15.9 16.8 12.9 12.3 10.5 10.7 10.0 
10 20. 1 15.8 16.4 13. 1 12.3 10.9 11.0 10.0 
20 20.0 15.8 16.2 13. 1 12.3 10.9 11.2 10.0 
30 19,9 15.8 16.2 13.0 12.2 10.9 11.2 10.0 
50 19.8 15.8 16.2 12.9 12. 1 10.9 11.2 10.0 
75 19.7 13.9 14.9 12.3 11 .0 10.8 11.2 10.0 
100 17,9 13.4 14.5 10.9 10.5 10.7 10.8 9.8 
125 17 .0 13.3 14.0 10.8 10.5 10.6 10.7 9.9 
150 16.0 13.3 13.5 10.6 10.3 10.4 10.6 9.8 
200 14.4 12.8 12.8 10.2 9.9 10.4 10.4 9.7 
250 12.4 12.0 9.8 9.7 10.4 10.3 9.5 
300 12. 1 11.2 9,8 9.7 10.4 10.2 9.6 
400 10.7 9.9 9.6 9.5 10.3 10.0 8.6 
500 9.7 9.4 9.6 9.2 10.2 9.8 8.0 
600 9.3 9.0 9.5 9. 1 9.9 10. 1 7.0 
700 9. 1 8.4 8.9 8.7 9.4 9.7 6.5 
800 8.8 7.2 8.4 8. 1 8.9 8.9 5.5 
1000 6.5 4.6 6.2 6.0 6.9 6.6 3.8 
1200 3.8 4.5 4.2 4.9 4.8 3.3 
1500 3.2 3.0 3. 1 3.7 3.6 2.7 
1800 2.9 2.5 2.6 3.4 3. 1 2.5 
* The time of the date of the preceding da� 
9 10 11 12 13 
December December 
20 21 
18-00* 01-00 06-00 10-00 18-00* 
01-00 08-00 13-00 17-00 01-00 
4r5 44' S 46
° 
50' S 47° 37' S 48
° 
14' S 49· 31' S 
109
° 
59'E 110 05E 110 09E 110
° 
09E 109· 51E 
8. 1 8,7 8.0 6.7 5.7 
8. 1 9,0 8.0 6.7 5,7 
8. 1 9,0 7,9 6.7 5.7 
8. 1 9. 1 7,9 6,7 5,7 
8. 1 9. 1 7,9 6.7 5,7 
7.2 9. 1 7,5 6.7 5.2 
6.4 9.7 8.0 6.0 4.9 
6. 1 9.6 7.9 5.7 4.2 
6. 1 9.5 7.7 5.5 3.8 
5.8 9.3 7.6 5.2 3.7 
5.9 8.9 7.0 4.8 3.5 
5.2 8.7 6.5 4.9 3.5 
4.9 7.6 6. 1 4.8 2.9 
4.7 6.8 5.6 4.2 2.9 
4.0 6. 1 4.5 3.5 2.7 
3.4 4.8 4.0 3.2 2.6 
3.1 4.2 3.7 3.0 2.5 
2.9 3.4 2.9 2.8 2.4 
2.8 3.2 2.6 2.7 2.3 
2.6 2.8 2.5 2.4 2.2 
















































2.7 2. 1 
2.7 2.0 
2.6 2. 1 
2.6 2.0 
2.6 2. 1 
2.6 2.0 






2.1 1. 7 
1.8 1.5 
16 17 18 19 
December 
22 
·11-00 01-00 04-00 11-00 
18-00 08-00 11-00 18-00 
52
° 









58E 107° 48E 
3.9 2.9 2.7 2.9 
3.9 4. 1 2.7 2.9 
3.8 4.4 2.6 2.7 
3.8 4.4 2.6 2.6 
3.6 4.4 2.5 2.5 
2.3 3.5 2.3 1.2 
1.8 2,7 1.0 1.0 
1. 5 2.5 0.9 0.8 
1 .3 2.4 0.7 0.7 
1.3 3.0 0.6 1 .2 
1.5 3.3 1.3 1.6 
1.9 3.5 1. 7 1. 7 
2. 1 3.6 2.0 1. 7 
2.2 3.7 2.2 1.9 
2.2 3.6 2.4 
2.2 3.6 2.4 
2.2 3.6 2.3 
2.0 3.5 2.0 
2.0 3.3 2.0 
1.8 3.1 1. 7 
1.5 2.8 1.5 
20 21 22 23 24 25 26 
December December December December 
23 24 25 26 
01-00 11-00 01-00 11-00 02-00 02-00 12-00 
08-00 18-00 08-00 18-00 08-00 08-00 18-00 
57° 20 s 58
° 
34 s 60· 28, s 61
° 





13E 100 55E 97° 18E 94· 19E s9· o4E 82° 40E 77° 43E 
1.6 0.8 0.2 0.4 0.0 -0.2 0.2 
1.6 0.8 0.6 0.4 0.0 -0.2 0.3 
1.6 0.8 0.7 0.2 0.0 -0.2 0.3 
1.6 0.8 0.8 0.2 -0.5 -0.2 0.2 
1.6 0.8 0. 1 -0. 1 -1.3 -1.1 -0.9 
0.6 -0.6 -0.4 -1. 1 -1.4 -1.3 -0.9 
0. 1 -0.8 -0.4 -0.9 -1.4 -0.6 -0.6 
0.0 -0.2 0.6 0.2 -1.0 0.3 1.0 
-0.2 0.5 1.3 0.6 -0.1 0.8 1. 6 
1.2 1.6 2.0 1.2 0.7 1 .4 1.8 
1.6 1.5 1.9 1.3 1.0 1. 7 2.0 
1. 7 1. 5 1.9 1.3 1. 1 1.8 2. 1 
1.8 1. 7 1.9 1.3 1.2 1.9 2. 1 








































o. 1 -0.3 
0.1 -0,7 
o. 1 -0.7 
0. 1 -0.9 
-0.7 -1.2 
-0.2 0.3 
1. 1 0.8 
1.6 1.2 
1. 7 1.5 
2.0 1. 7 
2. 1 1. 7 
2.1 1. 7 
2. 1 1. 7 
2. 1 1. 7 
29 30 31 32 
December December December 
28 2 9  30 
03-40 14-00 09-00 15-00 
07-40 18-00 12-00 18-00 
64 47' s 64
. 





48E 59 59E 52 38E 49
° 
32E 
-0.8 1.2 -1.6 -1.8 
-0.8 0.9 -1.5 -1.0 
-0,9 0.3 -1.3 -1.0 
-0,9 -0.6 -1.3 -1.0 
-1. 1 -1.0 -1.3 -1.4 
-1. 1 -1. 1 -1.3 -1.6 
-1. 1 -0.3 -1.3 -1.6 
-1.2 1.3 -1.4 -1.6 
-0.8 1. 7 -1.4 -1.6 
0.9 1 ,9 -1.4 -1.6 
1.2 2.0 -1.4 -1.6 
1.2 2.0 -1.4 -1.2 
1 .3 2.0 -1.4 0.0 
1.3 2.0 -1.4 0.6 
33 34 35 36 37 38 39 
December February February February February February February 
31 19, 1981 2 0  21 2 2  23 24 
05-00 15-00 20-00 20-00 20-00 20-00 20-00 
08-00 18-00 23-00 23-00 23-00 23-00 23-00 
66
. 
11' S 66. 47' S 64
° 




51' S 59' 59' s 
42° 51E 45· 22E 42 33E 36
° 
56E 35· OOE 35· 02E 37
° 
43E 
-1.2 -0,7 0.5 1.2 1.4 1.8 1.8 
-1.2 -0,7 0.5 1. 2 1.4 1.8 1.8 
-1.2 -0,7 0.5 1.2 1.3 i.8 1.8 
-1.2 -0,7 0.5 1.2 1.3 1.8 1. 7 
-1.3 -1.6 o.o 1. 1 -1.6 1.8 1. 7 
-1.3 -1. 7 -1. 5 -1.6 -1.6 -1.0 1. 7 
0.4 -1. 7 -1.4 -1.7 -1.5 -1.4 -1.2 
1.3 -1. 7 0.4 -1.4 -1.6 -1.5 -1.2 
1.5 -1. 7 1.2 -0.4 o. 1 -1.3 -0.9 
1.6 -1. 7 1.4 0.8 1.2 -0.2 0.8 
1.6 -1. 7 1 ,5 1.3 1.2 1.0 1.4 
1.6 -1. 7 1.5 1.3 1.4 1.5 1. 6 
1.6 0.4 1.6 1.2 1 • 1 1.6 1. 6 
1.6 0.8 1.5 1.2 1.4 1. 6 1.6 
1.5 1. 1 1.4 1. 7 1. 6 
1.5 1.0 1.2 1. 5 1. 5 
1. 7 0.9 1. 1 1.3 1. 5 
1.4 0.8 0.9 1.2 1.3 
1.3 0.6 0.8 1.0 1 • 1 
1.2 0.5 0.6 0.8 0.8 
1.0 0.3 0.5 0.6 0.6 
f--" 
-.] 
Station 40 41 42 43 
February February February February 
Date 
26 28 25 27 
Time(GMT) 20-00 20-00 20-00 19-00 
(LMT) 23-00 23-00 00-0� 23-00 





0JE 42° 26E 45· oo'E 45· 04E 
0 1.6 1.6 1. 7 2.0 
10 1.6 1.6 1.9 2.0 
20 1.6 1 .6 1.9 2.0 
30 1. 5 1.6 1.9 2.0 
50 1.4 1.6 1.9 2.0 
75 -1.5 -1.6 0.5 1.9 
100 -1.3 -1.6 -1.2 0.0 
125 -1.2 -1.1 -1.0 -0,7 
150 -0.3 -1.0 -1.2 -0.9 
200 0.6 0.9 0.7 0.6 
250 1.0 1.5 1.4 1.4 
300 1.2 1.5 1. 7 1.6 
400 1.5 1.6 1.9 1.8 
500 1.6 1.6 1.9 2.0 
600 1.5 1.5 2.0 1.9 
700 1.4 1.4 2. 1 1.9 
800 1.4 1.3 2.3 1.8 
1000 1 . 1 1 . 1 2.0 1.6 
1200 0.9 0.9 1.9 1. 5 
1500 0.7 0.7 1. 7 1 • 1 
1800 0.5 0.5 1.5 1.0 































45 46 47 48 49 50 51 52 
March March March March 
2 3 4 5 
19-00 14-00 19-00 14-00 19-00 14-00 14-00 19-00 
23-00 18-00 23-00 18-00 23-00 18-00 18-00 23-00 
55' 45' S 52 46' s 51
°






39's 40· 31' S 
44' 59E 45 ODE 45· ODE 45 04E 45· OOE 45 52E 4"5 55E 46
° 
31E 
2.4 3.5 4.2 5.4 5.8 7 .6 12.2 16.5 
2.5 3.4 4.2 5.4 5.8 7,6 12.3 16.7 
2.4 3.3 4. 1 5.4 5.8 7,6 12.2 16.7 
2.4 3.3 4. 1 5.4 5.8 7,6 12.2 16.7 
2.4 3.3 4. 1 5.4 5.8 7,6 11.7 16.6 
2.4 3.2 4.0 5.2 4.8 5.7 9.8 13.9 
1.3 3. 1 4.0 4.0 4.2 5.2 8.6 11.9 
-0.1 2. 1 3.9 3.4 3.4 4,7 7. 1 10.9 
-0.5 1.5 2.4 3.0 2.9 4.2 6.9 9.9 
0.2 1 . 1 1.0 2.2 2.7 4.0 6.3 9.6 
1 • 1 1 .3 0.9 1.9 2.9 3.9 5.8 9,7 
1.6 1.6 1.4 1.9 2.8 5.6 9.0 
1.9 1.9 1.9 2.2 2.4 5.0 7,3 
2.0 2. 1 2.2 2.4 2.5 4.2 5.8 
2.0 2.3 2.2 2.6 3.8 5.2 
2.0 2.3 2.3 2.4 3.5 4.4 
1.9 2.3 2.3 2.5 -3.9 
1.8 2. 1 2.3 3.5 
1 .6 2.0 2.1 3.4 
1.8 1.9 





Time (GMT )  



































19 . 7 
19 . 7 
19 .8  
19 .9 
20 . 3  
23 . 1 
22 .9 
22 . 1 
22 . 3  
21 .8 
21 . 1 
20 .5 
17 .6 
15 .4  
13 .8 
12 .4  
10 .9  
8 .0 
6 . 5 
4 . 0 
54 55 56 
March 
7 
14-00 04-00 14-00 
18-00 08-00 18-00 
3b 22 ' S 31 13' S 31
° 
06' S 
48 44E 50 18E 51  20E 
19 . 6  22 . 7  25 .4  
19 . 7  22 . 8  25 . 5  
19 . 8  22 .8  25 .5  
19 . 9  22 . 8  25 .5  
19 . 8  22 . 7  21 . 4  
18 .8  18 . 4  18 . 7  
17 . 5  17 . 0  17 . 7  
17 . o  16 . 2  16 . 7  
16 .8  15 . 7  16 .2  
16 . 4  15 . 2  15 ,5  
15 . 8  14 .8  14 . 8  
15 .4  14 . 5 14 . 3  
14 .5  13 . 8  13 . 4  
13 ,9  13 . 3  12 . 7  
13 . 1 12 . 5  11 . 9  
12 . 1 11 . 5 11 , 1 
11 . o  10 . 5  9 , 8  
7 , 8  8 . 0 7 .  1 
5 , 9  5 . 5 4 . 8 
4 . 3 3 . 6 3 . 4 
57 58 59 60 61 62 
Marc h  March  Marc h  April  
8 9 1 8  1 6  
04-00 14-00 04-00 14-00 03-00 14-00 
08-00 18-00 08-00 18-00 08-00 23-00 
27
° 









44E 52 44E 54
°
47E 61' 18E 1 34' 06E 
26 . 5  27 . 5  27 . 8  27 .9  28 . 7  18 .8  
26 . 6  27 . 6  27 . 8  28 . 3  28 . 7  18 . 8  
26 . 6  27 ,7  27 . 8  28 . 4  28 . 7  18 . 8  
26 . 6  27 . 7  27 .8  28 .2  28 . 6  18 . 7  
26 . 6  27 . 7  27 .8  28 .2  28 . 0  18 .2  
22 . 1  25 . 0  26 . 4  25 . 3  26 . 9  18 . 1 
20 . 1  23 . 1  24 . 6  24 . 2  24 . 6  17 . 2  
18 . 6  22 . 4  22 . 7  23 . 6  22 . 7  16 . 6  
17 , 6  / 22 . 2  21 . 5  23 . 2  21 . 6  16 . 3  
16 . 51 21 .6  20 .0  21 . 3  19 . 8  14 . 6  
15 . 3  19 . 5  18 . 8  19 , 4  17 , 8  13 . 3  
14 /4 18 .0  16 , 9  17 , 1 16 . 2  11 . 5 
13 . 3  16 . 1  13 . 8  14 , 5  12 . 6  8 .  1 
12 . 4  12 . 4  12 . 8  11 . 0 6 . 5 
11 . 4  11 . 9  
10 . 4  11 . 1 
9 . 4 9 , 8  
6 , 9  6 . 8 
4 , 9  5 .4 
4 . 3 





Time (GMT) : 












87 -1. 74 
109 -1.80 
131 -1.82 













February 9 , 1981 
0552-0746 
0852-1046 
66 ° 1s's 
44° 42E 
2730 m 





















34.658 8. 15 
****** 8.15 
Observed 
02 PO .. -P 
( ml / 1 ) 
7.71 1.84 
7.84 1. 76 
7.81 1 .81 
7.83 1.60 
7.64 2.08 
7 .18 1.84 
7. 19 2. 15 
7.22 1.87 
7.25 1.84 












5.42 2. 15 
Table 4. Serial observation data. 
Time (GMT) 




Si03-Si N02-N N03-N 
( µg-atoms/1) 
60 0.30 23. 
57 1. 01 28. 
59 0.51 28. 
58 0.28 27. 
60 0.96 28. 
64 1.40 30. 
65 0.40 29. 
64 0.37 29. 
64 o. 17 31. 
66 0.04 31. 
77 0.07 31. 
93 0.12 35. 
99 0.04 38. 
100 0.33 *** 
102 0.25 31 . 
105 o. 16 30. 
110 0.01 31. 
117 0.00 30. 
121 0.00 32. 
126 0.05 32. 
126 0.00 30. 
125 0. 11 32. 
Meteorological observation 












NHi+-H Depth T (  °C) S (%o ) ot Lill 
(m) 
0.7 0 -0.2 33.622 27.03 0.000 
1.0 10 -0.15 33.550 26.97 0.011 
0.5 20 -0.06 33.581 26.99 0.022 
0.6 30 -0.18 33.727 27.11 0.032 
0.4 50 -1. 14 34. 114 27.46 0.048 
0.5 75 -1.76 34.281 27.61 0.062 
0.3 100 -1. 78 34.307 27.64 0.073 
0.2 125 -1.82 34.326 27.65 0.084 
0.3 150 -1.84 34.341 27.66 0.095 
0.7 200 -1.20 34.424 27.71 0.116 
0.5 250 0.44 34.592 27.77 0.133 
0. 1 300 1. 14 34.673 27.79 0.150 
1.0 400 0.90 34.682 27.82 o. 181 
0.3 500 0.64 34.669 27.82 0.211 
0.3 600 0.63 34.673 27.83 0.240 
0.7 700 0.72 34.682 27.83 0.269 
0.7 800 0.69 34.684 27.83 0.298 
0.5 900 0.59 34.682 27.84 0.326 
1000 0.48 34.678 27.84 0.354 
o. 1 1250 0.29 34.670 27.85 0.423 
0.0 1500 0. 16 34.665 27.85 0.489 
1750 0.04 34.660 27.85 0.554 
0.4 2000 -0.06 34.655 27.85 ***** 




























































34,706 8. 10 











( ml/1 ) 
8.52 1.84 
7 , 81 1.84 
7,80 1.94 


























Si03-Si N02-N NOs-N 
( )-lg-atoms/1) 
50 0.29 26. 
51 0.35 25. 
48 0.31 23. 
48 0.30 26. 
50 0,39 25. 
56 0.42 26. 
66 o. 15 30. 
77 0.18 29. 
83 0.03 29. 
91 0.01 31. 
94 0.02 32. 
94 0.02 30. 
97 o.oo 29. 
99 **** 30. 
104 0.02 31. 
106 0.04 31. 
108 0.00 *** 
114 o.oo *** 
118 0.00 31. 
120 0.02 30. 
125 0.00 31. 
121 0.03 29. 
120 **** 29. 
119 **** 28. 
Meteorological observation 
0700 Wind direction NE 
1000 velocity 
Snow 










NH11-N Depth T( ° C )  S(%o ) at t:.D 
(m) 
0.2 0 0.3 33.916 27,24 0.000 
0.2 10 0.53 33.891 27.21 0.009 
o. 1 20 0.53 33.876 27, 19 0.017 
0.3 30 0.50 33 . 881 27.20 0.026 
0.4 50 -0.32 34.017 27.35 0.042 
0.4 75 -1.41 34.275 27,60 0.058 
0.2 100 -0.90 34.398 27.68 0.069 
0.0 125 -0.03 34.495 27.72 0.079 
0.2 150 0.48 34.571 27.75 0.088 
o. 1 200 1.28 34.656 27,77 0.106 
0.2 250 1.41 34.683 27.78 0.122 
o.o 300 1.29 34.689 27.80 0.139 
o. 1 400 1.34 34.705 27.81 0.170 
o. 1 500 1.22 34.705 27.82 0.202 
0.2 600 1. 13 34.706 27.82 0.232 
0. 1 700 1.05 34.711 27,83 0.262 
0.2 800 0.98 34.707 27,.83 0.292 
900 0.87 34.700 27.83 0.321 
0.3 1000 0.75 34.695 27.84 0.350 
0.0 1250 0.56 34.693 27.85 0.421 
o. 1 1500 0.37 34.677 27.85 0.489 
1750 0.26 34.671 27.85 0.557 
0.2 2000 0.16 34.667 27.85 0.623 
2250 0.01 34.659 27.85 0.686 
0.3 2500 -0.13 34.652 27,85 0,747 
2750 -0.20 34.647 27,85 0.806 *** 3000 -0.25 34.643 27.85 0.863 





Time (GMT ) : 










Depth T( °C ) S(%o ) pH 
(m ) 
0 0.9 33.884 8.23 
8 0.95 33.864 8.23 
16 0.96 33.864 8.23 
24 0.98 33.864 8.23 
38 0.90 33.868 8.23 
55 -1.58 34. 192 8.21 
74 -1.65 34.230 8.23 
90 -1. 71 34.257 8.21 
108 -1.32 34.306 8. 19 
137 0.80 34.547 8.08 
168 1. 21 34.603 8.06 
195 1.33 ****** **** 
248 1. 43 ****** **** 
302 1.43 34.673 8.09 
368 1.39 34.691 8.07 
434 1.37 34.699 8.07 
506 1.31 34.703 8.07 
658 1. 12 34. 70'7 8.09 
895 0.90 34.703 8.07 
1137 0.73 34.692 8.08 
1559 0.47 34.685 8.06 
1986 0.29 34.675 8.05 
2437 0.09 34.664 8.06 
2902 -0.07 34.658 8.05 
3373 -0. 16 34.652 8.07 




7.78 1. 71 
7,77 1. 70 
7.76 1. 75 
7. 77 1.67 
7.80 1.63 
7.80 1.68 
7,68 1. 75 
7.56 1. 79 























Si03-Si N02-N N03-N 
( µg-atoms/1) 
54 0.35 28. 
55 0.38 28. 
53 0.36 28. 
53 0.35 27, 
53 0.38 27. 
54 0.28 28. 
56 0.29 31. 
61 0.35 31. 
63 0.23 34. 
87 0.04 37. 
92 0.00 37. 
** **** *** 
** **** *** 
97 0.03 36. 
99 0.00 35. 
** 0.00 *** 
101 0.00 31. 
105 0.00 31. 
114 0.00 31. 
118 0.00 32. 
127 0.00 33. 
131 0 . 00 35 . 
132 0.01 35. 
132 0.00 37. 
130 **** 36. 
129 **** 36. 
Meteorological observation 














NH1t-N Depth T( ° C )  
(rn) 
0.6 0 0.9 
0.4 10 0.95 
o.  1 20 0.97 
0.2 30 0.99 
0.3 50 0.05 
0.2 75 -1.67 
0. 1 100 -1.57 
o . o  125 -0.09 
o. 1 150 1 . 11 
o. 1 200 1.35 
o. 1 250 1.43 
*** 300 1. 43 
*** 400 1.38 
0.3 500 1.32 
0.2 600 1.20 
0. 1 700 1.08 
0.0 800 0.98 
0.2 900 0.90 
0.2 1000 0.82 
0.5 1250 0.65 
1500 0.50 
0. 1 1750 0.38 
0 . 5  2000 0.28 
2250 o. 17 
0.2 2500 0.06 
2750 -0.02 
*** 3000 -0.09 
*** 3500 -0.19 
*** 
S(%o ) o't 
33.884 27 .18 
33.863 27. 16 
33.864 27. 16 


























































Time ( GMT.) : 












Depth T (  ° C )  S (%o ) pH 
(m ) 
0 0. 1 33.888 8.23 
8 0.04 33.855 8.25 
17 0.04 33.851 8.24 
26 0.06 33.851 8.24 
43 -1. 12 34.185 8.23 
65 -1.36 34.308 8.22 
87 -1.62 34.360 8.21 
108 -0.45 34.481 8.16 
129 o. 13 34.553 8.13 
171 0.91 34.641 8. 11 
214 0.92 34.645 8. 10 
257 1.19 34.679 8.09 
343 1.28 34.698 8. 11 
429 1.23 34.703 8.10 
515 1. 14 34,702 8.10 
604 1.07 34.702 8.10 
695 0.98 34.700 8.09 
887 0.80 34.694 8.10 
1020 0.68 ****** 8.09 
1287 0.53 34.682 8.10 
1738 0.31 34.674 8.09 
2193 0.08 34.661 8.08 
2651 -0.09 34.657 8.09 
3110 -0.18 34.655 8.10 
3571 -0.21 34.650 8.09 




7.80 1. 76 
7.79 1.81 
7.79 1. 78 
7.79 1. 71 
7,51 1. 75 





















Time ( GMT ) 





0700 Wind direction 
1000 velocity 
Cloudy Humidity 
2.5 ·c Sea 







Si03-Si N02-N I N03-N I NH 1t-N Depth T (  °C ) S (%. ) at 
( m )  
(µg-atoms/1 ) 
64 0.34 29. 0.7 0 0.1 33.888 27.23 0.000 
67 0.31 30. 0.7 10 0.04 33.852 27.20 0.009 
66 0.30 30. 0.6 20 0.07 33.844 27 .19 0.017 
67 0.28 29. 0.8 30 -0.19 33.919 27 .27 0.026 
66 0.25 31. 0.5 50 -1.27 34.247 27,57 0.039 
68 0.28 31. 0.3 75 -1.57 34.331 27.65 0.051 
71 0.25 33. 0.4 100 -0,94 34.434 27,71 0.062 
83 0.13 33. o. 1 125 0.05 34.542 27,76 0.071 
90 0.08 32. o. 1 150 0.60 34.607 27.78 0.080 
97 0.00 32. 0. 1 200 0.95 34.647 27.79 0.096 
97 0.00 29. 0.4 250 1.14 34.673 27.79 o. 112 
100 o.oo 34. 0. 1 300 1.28 34.693 27.80 0.128 
105 0.00 34. 0.4 400 1.26 34,702 27,81 0.159 
110 o.oo 31. 0.2 500 1.16 34,702 27.82 0.190 
108 0.00 32. 0. 1 600 1.07 34.702 27.82 0.221 
112 o.oo 33. 0. 1 700 0.98 34.700 27,83 0.251 
116 o.oo 32. 0.2 800 0.88 34.697 27.83 0.280 
120 0.00 33. 0.0 900 0.79 34.694 27.83 0.310 
1000 0.70 34.690 27.84 0.338 
123 0.00 34. 0.2 1250 0.55 34.683 27.84 0.410 
128 0.00 35. o.o 1500 0.42 34.678 27.84 0.480 
133 0.00 34. 0.4 1750 0.30 34.674 27.85 0.548 
2000 0. 17 34.666 27.85 0.614 
130 0.00 35. 0.3 2250 0.05 34.660 27,85 0.679 
2500 -0.04 34.658 27.85 0.741 
129 0.00 33. 0.3 2750 -0.12 34.657 27.86 0.801 
3000 -0.16 34.656 27.86 0.858 
128 0.00 32. *** 3500 -0.21 34.651 27,86 0,970 
127 0.02 32. *** 4000 -0.26 34.646 27.85 1.079 





Time ( GMT ) : 









5 1 00 m 
Depth T ( °C ) S (%o ) pH 
(m )  
0 1 . 4 33 . 908 8 . 30 
10 1 . 39 33 . 874 8 . 3 1  
19  1 . 40 33 . 873 8 . 3 1  
28 1 . 42 33 .874 8 . 3 1  
47 1 . 36 33 .877 8 . 3 1  
7 1  - 1 . 7 1  34 . 1 09 8 . 26 
96 - 1 . 78 34 . 1 28 8 . 25 
1 17 - 1 . 52 34 . 1 6 1  8 . 24 
1 4 1  -0 . 55 34 . 280 8 . 1 8  
189 1 . 03 34 . 5 1 3  8 �  1 0  
237 1 . 45 34 . 602 8 . 09 
285 1 . 52 34 . 633 8 . 09 
381 1 . 53 34 . 670 8 . 1 0  
477 1 . 5 1  34 . 692 8 . 10 
573 1 . 40 34 , 702 8 .  1 1  
669 1 . 28 34 , 704 8 .  1 1  
767 1 .  18  34 , 702 8 .  1 1  
966 0 . 96 34 . 698 8 . 1 2  
1 1 43 0 . 79 34 . 695 8 . 1 0  
1 43 1  0 . 58 34 . 684 8 .  1 1  
1 9 1 6  0 . 34 34 . 673 8 . 09 
240 1 o .  1 5  34 . 664 8 . 08 
2886 -0 . 05 34 . 655 8 . 09 
3372 -0 . 1 5  34 . 650 8 . 1 0 
386 1 -0 . 23 34 . 647 8 . 09 
4350 -0 . 29 34 . 645 8 . 09 
Observed 
02 P01t-P 
( ml / 1 ) 
7 , 7 1  1 . 46 
7 , 85 1 , 47 
8 . 03 1 . 46 
7 , 9 1  1 . 44 
7 ,88 1 . 47 
7 , 96 1 . 94 
7 , 94 1 . 92 
7 , 54 1 . 89 
6 . 59 1 . 99 
4 . 94 2 . 2 1 
4 . 48 2 . 24 
4 . 44 2 . 26 
4 . 43 2 . 2 1 
4 . 50 2 . 18 
4 . 59 2 .  1 2  
4 . 62 **** 
4 . 68 2 . 1 3  
4 . 74 2 . 07 
4 , 77 2 . 1 0  
4 , 78 2 . 1 3  
4 , 89 2 . 1 6  
5 , 09 2 . 29 
5 , 29 2 . 37 
5 . 44 2 . 20 
5 . 58 2 . 1 3  
5 , 70 2 . 24 
Time (GMT ) 




Si03-Si N02-N N03-N 
( µg-atoms/ 1 )  
24 0 . 34 28 . 
25 0 . 33 27 . 
24 0 . 33 30 . 
24 0 . 30 30 . 
24 0 . 29 29 , 
53 0 . 25 34 . 
55 0 . 28 34 . 
58 0 . 25 35 . 
69 0 . 06 36 . 
87 0 . 04 39 , 
90 0 . 00 39 , 
92 o . oo 39 , 
96 o . oo 39 , 
97 0 . 00 38 . 
103 0 . 00 *** 
1 03 0 . 00 38 . 
1 07 0 . 00 35 . 
1 1 2 0 . 00 38 . 
1 18 0 . 00 39 , 
1 25 0 . 00 39 , 
1 30 0 . 00 40 . 
1 34 0 . 00 39 , 
1 33 0 . 00 39 , 
1 33 0 . 00 38 . 
1 32 0 . 0 1  38 . 
1 33 0 . 0 1  37 , 
Meteorological observation 
0700 Wind direction 
1 000 vcloci� 
Cloudy Humidity 
2 , 9  ·c Sea 







NH1t-N Depth T (  °C ) S (%o ) ot t.D 
( m )  
0 . 9 0 1 . 4 33 , 908 27 . 1 6 0 . 000 
0 . 7  1 0  1 , 39 33 .874 27 . 1 4 0 . 009 
0 . 6  20 1 . 40 33 .873 27 . 1 4 0 . 0 1 9  
1 . 3 30 1 , 47 33 . 87 1  27 . 1 3 0 . 028 
0 . 6  50 0 . 99 33 , 905 27 . 1 9  0 . 046 
0 .8 75 - 1 . 84 34 . 1 1 9 27 , 49 0 . 065 
0 . 8  1 00 - 1 . 76 34 . 1 3 1  27 , 49 0 . 080 
0 . 3  1 25 - 1 . 23 34 . 1 96 27 , 53 0 . 094 
0 . 3  1 50 -0 . 1 9 34 . 329 27 , 60 0 . 1 08 
0 . 5  200 1 .  1 9  34 . 542 27 , 69 o .  1 3 1  
0 . 3  250 1 . 49 34 . 6 14  27 , 72 0 .  1 5 1  
0 . 6  300 1 . 53 34 . 640 27 , 74 0 . 1 70 
0 . 4  400 1 . 53 34 . 675 27 , 77 0 . 206 
o. 1 500 1 . 49 34 . 695 27 , 79 0 . 24 1  
0 . 6  600 1 . 37 34 , 703 27 , 80 0 , 274 
0 . 0  700 1 . 25 34 , 704 27 ,8 1  0 . 306 
0 . 2  800 1 . 1 4 34 , 70 1  27 ,82 0 . 338 
900 1 . 03 34 . 699 27 ,82 0 . 369 
*** 1 000 0 . 93 34 . 698 27 ,83 0 . 399 
0 . 4  1 250 0 . 70 34 . 69 1  27 , 84 0 . 473 
*** 1 500 0 . 54 34 . 682 27 ,84 0 . 545 
1 750 0 . 4 1  34 . 676 27 ,84 0 . 6 1 5  
0 . 3  2000 0 . 3 1  34 . 67 1  27 , 85 0 . 684 
2250 0 . 2 1  34 . 667 27 ,85 0 , 75 1  
*** 2500 0 .  1 1  34 . 662 27 , 85 0 . 8 17  
2750 0 . 00 34 . 657 27 , 85 0 . 880 
*** 3000 -0 . 08 34 . 654 27 ,85 0 . 94 1  
*** 3500 -0 . 1 7 34 . 649 27 , 85 1 . 057 





Date : February 24 , 1981 
Time (GMT) : 0520-0830 







Depth 5251 m 
Depth T( °C) S(%o ) 
(m l 
0 1. 9 33.876 
10 1.95 33.839 
19 1.97 ****** 
29 1.98 33.853 
48 1.94 33.891 
72 -0.27 34.008 
96 -0,94 34.067 
120 -0,93 34. 107 
145 -0.41 34.202 
193 0.84 34.372 
249 1.40 34.499 
289 1.53 34.554 
385 1.64 34.623 
481 1 .  74 34.663 
577 1.62 34.684 
674 1.63 34.708 
773 1.54 34.714 
977 1.30 34,715 
1161 1.09 34.709 
1453 0.82 34.695 
1940 0.49 34.679 
2425 0.28 34.668 
2911 0.06 34.659 
3398 -0.08 3ft. 652 
3888 -0.18 ****** 













































4.45 2. 16 
4.60 2. 13 
4.63 2.04 
4.69 2.08 














0700 Wind direction 
1000 w�ci� 
Cloudy Humidity 
4.3 °C Sea 







Si03-Si N02-N N0 3-N I NH,..-N Depth T (  °C) S (%o ) at £ID 
(m l 
( µg-atoms/1) 
22 0.25 27, 0.5 0 1 .  9 33.876 27 .10 0.000 
23 0.3 1 30. 0.6 10 1.95 33.839 27.07 0.010 
22 0.33 29. 0.5 20 1.97 33.838 27.07 0.020 
25 0.29 30. 0.7 30 2.00 33.854 27.08 0.030 
21 0.28 29. 0.9 50 1. 77 33.900 27 .13 0.049 
40 0.28 33. *** 75 -0.41 34.017 27,35 0.070 
53 0.29 34. 1.3 100 -0.98 34.073 27,42 0.088 
61 0.27 38. 0.9 125 -0.85 34.124 27,46 0. 104 
65 0.06 36. 0.2 150 -0.27 34.221 27,51 0. 1 1 9  
83 0.03 39, 0.2 200 0.95 34.392 27,58 0. 146 
83 0.01 42. 0. 1 250 1.40 34.501 27,64 0. 171 
87 0.01 40. o. o 300 1.55 34.565 27.68 0.193 
88 0.01 39. 0. 1 400 1.66 34.631 27,72 0.235 
90 0.01 40. 0.2 500 1. 72 34.668 27,75 0.274 
97 0.00 38. 0. 1 600 1.62 34.690 27,77 0.310 
96 o. oo *** 0.3 700 1. 61 34,711 27,79 0.345 
99 0.00 40. 0. 1 800 1.51 34,715 27,80 0.379 
goo 1.39 34,716 27,81 0.412 
103 0.01 39. 0.3 1000 1.27 34,714 27,82 0.444 
107 0.01 40. 0.5 1250 1.00 34,705 27,83 0.523 
118 0.01 40. 0.2 1500 0.78 34.693 27,83 0.599 
1750 0.60 34.684 27,84 0.673 
125 0.00 41. *** 2000 0.46 34.677 27,84 0.745 
2250 0.35 34.672 27,84 0.815 
128 0.01 40. *** 2500 0.24 34.666 27,84 0.883 
2750 0.13 34.662 27,85 0.950 
131 0.01 *** 0.3 3000 0.03 34.658 27,85 1.013 
130 o. oo 40. 0.3 3500 -0.10 34.651 27,85 1. 134 
130 0.03 38. *** 4000 -0.20 34.647 27,85 1.248 





Time (GMT) : 
.(LMT) : 











C )  S(%o)  
(m) 
0 1.8 33.840 
10 1. 77 33.820 
20 1. 78 33.822 
30 1. 78 33.822 
49 1. 74 33.826 
74 -1.35 34.035 
98 -1.50 34.092 
123 -1.38 34. 130 
147 -0.98 34.188 
195 1.00 34.435 
243 1.44 34.528 
291 1.68 34.588 
387 1,67 34.634 
482 1. 71 34.671 
579 1.66 34.694 
676 1.44 34.698 
775 1.47 34 ,706 
978 1.26 34. 711 
1146 1.09 34,710 
1438 0.82 34.695 
1926 0.49 34.680 
2413 0.29 34.669 
2898 0.09 34.661 
3384 -0.07 34 . 652 
3874 -0.15 34.650 








































5. 13 2.21 
4.60 2.34 
4.38 2.21 
4.39 2. 15 
4.42 2.18 
4.47 **** 
4.52 2. 13 
4.62 **** 
4.71 2. 12 
4,7'7 2.07 
4.81 2.02 
4.90 2 . 18 
4,99 2.20 









Si03-Si N02-N N03-N 
( µg-atoms/1) 
14 0.32 26. 
14 0.30 25. 
15 0.30 26. 
16 0.31 26. 
15 0.30 28. 
56 0.28 30. 
56 0.26 31. 
58 0.25 32. 
62 0. 10 34. 
78 0.03 37, 
83 0.02 38. 
85 0.01 37, 
89 0.00 34. 
90 0.01 35. 
92 0.00 35. 
95 0.01 36. 
99 0.00 34. 
103 0.00 35. 
107 0.00 35. 
118 0.00 37. 
125 0.00 35. 
132 0.00 33. 
134 0.01 36. 
132 0.00 37, 
132 0.00 36. 
132 0.05 37, 
Meteorological observation 












N , ENE/1 
Interpolated 
NH1t-N Depth T (  ° C )  S(%o ) at t.D 
(m) 
. 
0.5 0 1.8 33.84C 27.08 0.000 
0.5 10 1. 77 33.820 27.07 0.010 
0.2 20 1. 78 33.822 27.07 0.020 
0.3 30 1. 78 33.822 27.07 0.030 
0.3 50 1.62 33.834 27,09 0.050 
0.8 75 -1.39 34.039 27.41 0.071 
0.6 100 -1.50 34.095 27.46 0.087 
0.3 125 -1.36 34.134 27,48 0 .  102 
0.0 150 -0.86 34.203 27,52 0. 117 
o .  1 200 1.09 34.449 27.62 o .  143 
0.2 250 1.49 34.539 27,66 0.166 
o .  1 300 1. 69 34.595 27.69 o .  188 
o .  1 400 1.68 34.640 27,73 0.229 
0.2 500 1. 71 34.677 27,76 0.267 
0. 1 600 1.64 34.696 27,78 0.303 
o .  1 700 1.53 34,700 27,79 0.338 
0. 1 800 1.45 34.707 27.80 0,372 
900 1.34 34.710 27.81 0.405 
0. 1 1000 1.24 34,711 27,82 0.437 
0.2 1250 0.99 34.705 27.83 0.515 
0.2 1500 0,77 34.693 27.83 0.591 
1750 0,59 34.684 27.84 0.665 
0.2 2000 0.46 34.678 27.84 0,736 
2250 0.35 34.672 27,84 0.806 
0.2 2500 0.25 34.667 27,85 0,875 
2750 o .  15 34.663 27,85 0.941 
*** 3000 0.05 34.659 27,85 1.005 
*** 3500 -0.09 34.651 27,85 1. 127 







Date February 26 , 1 981 
Time ( GMT ) : 0530-0830 
( LMT ) : 0830- 1 1 30 
Latitude 62° 28S 
Longitude 40° 06E 
Depth 5050 m 
Depth T (  °C ) S (%o ) 
(m l 
0 1 . 5 33 .897 
9 1 . 55 33 . 872 
17 1 . 58 33 . 870 
26 1 . 57 33 .870 
43 1 . 54 33 .87 1  
65 - 1 . 34 34 . 090 
86 - 1 . 68 34 . 1 38 
1 07 - 1 . 64 34 . 1 66 
127 -1 . 27 34 . 22 1  
1 70 0 . 73 34 . 466 
2 10  1 . 27 34 . 563 
252 1 . 46 34 . 62 1  
337 1 . 52 34 . 659 
422 1 . 54 34 . 687 
509 1 . 47 34 . 699 
595 1 . 40 34 . 708 
683 1 . 32 34 . 707 
883 1 .06 34 . 702 
925 1 . 0 1  ****** 
1 175 0 . 77 34 . 693 
1 6 1 0  0 . 49 34 . 685 
207 1 0 . 30 34 . 677 
253 1 0 . 09 34 . 664 
2997 -0 .05 34 . 657 
3475 -0 . 18 34 . 652 
395 1  -0 . 24 34 . 652 
pH 
8 . 28 
8 . 30 
8 . 29 
8 . 29 
8 . 28 
8 . 23 
8 . 25 
8 . 23 
8 .20 
8 . 1 0 
8 . 07 
8 . 06 
8 . 08 
8 . 08 
8 . 09 
8 . 09 
8 . 1 0  
8 . 09 
8 . 09 
8. 1 1  
8 . 08 
8 . 08 
8 . 07 
8 . 08 
8 . 09 
8 . 07 
Observed 
02 POti-P 
( ml / 1 )  
7 . 87 1 . 49 
7 . 94 1 . 47 
7 . 88 1 . 54 
7 . 89 1 . 5 1  
7 . 87 1 . 49 
8 . 1 9  1 . 9 1  
8 . 04 1 . 94 
7 . 80 1 . 95 
7 . 3 1  2 .08 
5 . 27 2 . 29 
4 . 67 2 . 40 
4 . 47 2 . 3 1  
4 . 47 2 . 40 
4 . 50 2 . 20 
4 . 55 2 . 18 
4 . 60 2 . 23 
4 . 65 2 . 1 6  
4 .75 2 . 20 
4 . 79 **** 
4 . 8 1  2 . 18  
4 . 85 2 . 18 
4 . 98 2 . 20 
5 . 23 **** 
5 . 3 1  2 .  1 6  
5 . 48 2 .  1 5  
5 . 63 2 . 21 
Time ( GMT ) 




Si03-Si N02-N N03-N 
()-lg-atoms/ 1 )  
29 0 . 39 28 . 
29 0 . 35 26 . 
30 0 . 38 28 . 
30 0 . 34 27 . 
30 0 . 36 27 . 
47 0 . 22 28 . 
52 0 . 23 28 . 
60 0 . 27 26 . 
62 0 . 23 30 . 
83 0 . 02 35 . 
90 0 . 04 35 . 
9 1  0 . 0 1  35 . 
94 0 . 00 36 . 
96 0 . 0 1  34 . 
99 0 . 00 *** 
1 0 1  0 . 00 36 . 
1 03 0 . 00 35 . 
1 1 0 0 .00 36 . 
1 1 2 0 . 00 *** 
1 18 0 . 00 36 . 
1 27 o . oo 33 . 
1 3 1  0 . 00 32 . 
1 33 0 . 0 1  35 . 
1 35 0 . 00 33 . 
1 33 0 . 00 34 . 
1 34 o . oo 32 . 
Meteorological observation 
0700 Wind direction 
1000 velocity 
Cloudy Humidity 
2 . 4  ·c Sea 







NHrN Depth T (  °C ) S (%. ) crt Lill 
(m )  
0 . 4  0 1 .  5 33 .897 27 . 1 5 0 . 000 
0 . 4  1 0  1 . 56 33 . 87 1  27 . 1 2 0 . 009 
o. 1 20 1 . 58 33 . 870 27 . 1 2 0 . 0 1 9  
o .  1 30 1 . 65 33 . 864 27 . 1 1  0 . 028 
o . o  50 0 . 66 33 . 937 27 . 23 0 . 047 
0 . 4 75 - 1 . 67 34 . 1 24 27 . 49 0 . 065 
0 . 3  1 00 - 1 . 69 34 . 1 56 27 . 5 1  0 . 079 
0 . 6  125 - 1 . 32 34 . 2 1 4  27 . 55 0 . 093 
0 .2 1 50 -0 .2 1  34 . 350 27 . 6 1  0 . 106 
o. 1 200 1 . 2 1  34 . 547 27 . 69 0 . 1 29 
o.o 250 1 . 46 34 . 6 1 9  27 . 73 0 . 1 49 
o. 1 300 1 . 52 34 . 650 27 . 75 0 . 1 68 
0 . 3  400 1 . 54 34 . 681 27 . 77 0 . 203 
0 . 2  500 1 . 48 34 . 698 27 . 79 0 . 237 
o. 1 600 1 . 40 34 . 708 27 .8 1  0 . 270 
0 . 2  700 1 . 30 34 . 707 27 .8 1  0 . 303 
o.o 800 1 . 1 7 34 . 704 27 .82 0 . 334 
0 . 1  900 1 . 04 34 . 70 1  27 .82 0 . 365 
o . o  1 000 0 . 93 34 . 698 27 , 83 0 . 396 
0 . 2 1250 0 . 7 1  34 . 69 1  27 . 84 0 . 470 
1 500 0 . 55 34 . 687 27 . 84 0 . 54 1  
o .  1 1 750 0 . 43 34 . 683 27 . 85 0 . 6 1 1 
2000 0 . 33 34 . 678 27 .85 0 . 679 
o. 1 2250 0 . 22 34 . 672 27 . 85 0 . 745 
2500 o .  1 0  34 . 665 27 . 85 0 . 8 10  
0 .  1 2750 0 . 02 34 . 660 27 .85 0 . 873 
0 .2 3000 -0 .05 34 . 657 27 .85 0 . 934 





Time (GMT ) : 
( LMT ) : 
February 27 , 198 1  
0520-0850 









C )  S (%o ) 
(m l 
0 1 . 3 33 . 84 1  
8 1 . 40 33 . 824 
1 7  1 . 4 1  33 .824 
26 1 . 4 1  33 . 822 
44 1 . 39 33 .827 
66 -0 . 25 33 . 982 
87 - 1 . 64 34 . 1 26 
1 07 - 1 . 59 34 . 1 69 
1 24 -1 . 08 34 . 24 1  
1 55 0 . 63 34 . 443 
192 1 . 30 34 . 547 
232 1 . 52 34 . 599 
3 13  1 . 62 34 . 65 1  
395 1 . 63 34 . 682 
481 1 . 64 ****** 
569 1 .  5 1  34 , 708 
66 1 1 . 43 34 . 7 1 1 
854 1 . 22 34 . 7 1 1 
1 006 1 . 06 34 , 706 
1 277 0 .8 1  34 . 696 
1 733 0 . 52 34 . 682 
2 198 0 . 33 34 . 670 
2667 0 . 1 2 34 . 665 
3 1 4 1  -0 .06 34 . 650 
3628 -0 . 1 7 34 . 649 
4 1 1 5  -0 . 25 34 . 649 
pH 
8 . 27 
8 . 28 
8 . 27 
8 . 28 
8 . 28 
8 . 28 
8 . 26 
8 . 23 
8 . 20 
8 . 1 0  
8 . 07 
8 . 06 
8 . 07 
8 . 07 
8 . 07 
8 . 09 
8 . 09 
8 . 09 
8 . 09 
8 .  1 1  
8 . 08 
8 . 07 
8 . 08 
8 . 08 
8 . 08 
8 . 07 
Observed 
02 P04-P 
( ml / 1 ) 
7 . 79 1 . 54 
7 . 90 1 . 55 
7 .88 1 . 59 
7 . 87 1 . 46 
7 , 86 1 .  5 1  
8 . 06 1 .  70 
8 . 1 3  1 .  79 
7 . 74 1 .8 1  
7 . 1 5 2 . 02 
5 , 39 2 . 23 
4 . 67 2 . 24 
4 . 44 2 . 18 
4 . 40 2 . 1 3  
4 . 43 2 . 1 0  
4 . 36 2 . 1 3 
4 . 54 2 . 08 
4 . 64 2 . 05 
4 . 7 1  2 . 1 6  
4 . 76 2 . 1 2  
4 . 8 1  2 . 07 
4 . 86 2 . 1 3  
4 . 96 2 . 1 2  
5 . 1 6  2 . 20 
5 . 35 2 . 20 
5 , 5 1 2 . 1 0  
5 . 64 2 . 08 
Time ( GMT ) 




Si03-Si N02-N N03 -N 
( µg-atoms / 1 ) 
33 0 . 40 24 . 
35 0 . 39 25 . 
34 0 . 40 24 . 
32 0 . 39 25 . 
32 0 . 40 25 . 
38 0 . 29 26 . 
45 0 . 2 1  27 , 
52 0 . 24 28 . 
6 1  0 . 19 32 . 
80 0 . 1 1  35 . 
87 0 . 02 32 . 
92 0 . 00 35 . 
93 0 . 00 3 1 . 
94 0 . 00 32 . 
93 0 . 00 34 . 
97 0 . 00 3 1 . 
1 00 0 . 00 30 . 
1 07 0 . 02 3 1 . 
1 10 0 . 00 32 . 
1 18 0 . 00 3 1 . 
1 26 0 . 00 32 . 
1 3 1  0 . 00 3 1 . 
1 33 o . oo 31 . 
1 33 0 . 00 *** 
1 3 1  0 . 00 28 . 
1 32 0 . 00 30 . 
Meteorological observation 
0700 Wind direction 
1000 velocity 
Cloudy Humidity 
3 . 1 °C Sea 
983 . 0  mb Swell 
WNW 





NH1+-N Depth T (
°
C )  
(m l 
0 . 3  0 1 . 3 
0 . 6  1 0  1 . 4 1  
0 . 3  20 1 . 4 1  
0 . 4  30 1 . 46 
0 . 3  50 1 . 02 
0 . 5  75 -0 . 95 
0 . 3  WO - 1 . 72 
0 . 3  1 25 - 1 .02 
0 . 2  1 50 0 . 36 
0 . 3  200 1 . 37 
o . o  250 1 . 57 
o . o  300 1 . 62 
o . o  400 1 . 63 
o . o  500 1 . 62 
o .  1 600 1 . 48 
o . o  700 1 , 39 
o .  1 800 1 . 28 
0 . 2  900 1 . 1 7  
1 000 1 . 07 
0 . 2  1 250 0 . 83 
0 . 3  1 500 0 . 65 
0 . 2  1 750 0 . 5 1  
2000 0 . 4 1  
0 . 3  2250 0 . 3 1  
2500 o .  1 9  
0 . 3  2750 0 . 08 
3000 -0 . 0 1  
*** 3500 -0 . 1 5 
0 . 2  4000 -0 . 23 
o .  1 
S (%. ) ot 
33 . 84 1  2 7  . 1 2 
33 . 823 27 . 1 0 
33 .823 27 . 1 0 
33 .8 18  27 . 09 
33 .861 27 . 1 5 
34 . 050 27 , 40 
34 . 1 57 27 , 5 1  
34 . 248 27 . 57 
34 . 4 1 1 27 . 63 
34 . 561 27 . 69 
34 . 6 1 5  27 , 72 
34 . 646 27 . 74 
34 . 683 27 . 77 
34 , 703 27 , 78 
34 . 7 1 0  27 .80 
34 , 7 1 2  27 ,8 1  
34 , 7 1 2  27 .82 
34 , 7 1 0  27 , 82 
34 , 706 27 , 83 
34 . 697 27 . 83 
34 . 689 27 , 84 
34 . 681  27 .84 
34 . 675 27 , 84 
34 . 670 27 .84 
34 . 667 27 ,85 
34 . 662 27 ,85 
34 . 654 27 , 85 
34 . 649 27 .85 
34 . 649 27 ,86 
till 
0 . 000 
0 . 0 1 0  
0 . 0 1 9  
0 . 029 
0 . 048 
0 . 068 
0 . 084 
0 . 098 
o .  1 1 0 
0 . 1 32 
0 . 1 53 
0 . 1 72 
0 . 209 
0 . 244 
0 . 277 
0 . 3 1 0  
0 . 342 
0 . 373 
0 . 404 
0 . 480 
0 . 553 
0 . 625 
0 . 696 
0 . 765 
0 . 833 
0 . 897 
0 . 960 
1 . 079 



















120 -1. 15 
143 -1. 10 
191 0.42 
237 1. 19 
284 1.60 
379 1 .81 
472 1.84 
567 1.80 
661 1. 78 
758 1. 71 













45 ° 05E 
5340 m 





























( ml/1 ) 
7 , 74 1.47 
7,79 1.52 
7.78 ·1.54 
7.77 1. 51 













4.66 2. 16 
4.70 2. 18 












Si03-Si N02-N N0 3-N 
( µg-atoms/1 ) 
13 0.35 26. 
13 0.38 25. 
14 0.36 26. 
12 0.35 26. 
12 0.36 25. 
13 0.35 25. 
38 0.26 28. 
44 0.26 29. 
50 0.25 30. 
71 0.04 34. 
81 0.01 36. 
85 0.01 34. 
91 0.00 35. 
91 **** 33. 
92 0.00 34. 
94 0.01 33. 
95 0.00 32. 
98 0.00 32. 
103 0.01 31. 
110 0.00 32. 
122 0.00 33. 
130 0.00 35. 
134 0.00 34. 
136 0.00 33. 
136 0.00 34. 
135 0.00 34. 
Meteorological observation 
0600 Wind direction N 
1000 velocity 
Cloudy Humidity 
3.2 ·c Sea 






NH4-N DePth T( °C) S(%o ) crt Im 
(m } 
0.4 0 1.9 33.868 27 .10 0.000 
0.4 10 1.99 33.851 27.08 0.010 
0.4 20 1.86 33.849 27.08 0.020 
0.4 30 1.86 33.849 27.08 0.030 
0.3 50 1.89 33.847 27,08 0.049 
0.3 75 1.55 33.867 27 .12 0.074 
1.0 100 -0.79 33.997 27.35 0.095 
0.8 125 -1.18 34.034 27.40 0. 112 
0.3 150 -0.92 34.125 27.46 o .  129 
0.2 200 0.61 34.359 27.58 0. 157 
0.0 250 1.33 34.493 27.64 0.182 
0.2 300 1.67 34.569 27.67 0.205 
0.3 400 1.83 34.633 27.71 0.247 
0. 1 500 1.83 34.669 27,74 0.287 
0. 1 600 1. 79 34.694 27.76 0.325 
0.0 700 1. 76 34.707 27.78 0.361 
0.2 800 1.68 34.714 27 ,79 0.396 
900 1. 61 34.719 27.80 0.431 
0.3 1000 1.51 34.720 27.81 0.465 *** 1250 1.25 34,718 27.82 0.548 
0.5 1500 1.01 34.709 27.83 0.627 
1750 0.80 34.697 27.84 0.703 
0.3 2000 0.63 34.687 27.84 0.778 
2250 0.51 34.678 27 , 84 0.851 
0.3 2500 0.39 34.673 27.84 0.923 
2750 0.27 34.668 27.84 0.992 *** 3000 0. 17 34.664 27.85 1.059 







Time (GMT) : 




Depth T( °C) 
(m) 
0 2.3 






S(%o ) pH 
33.939 8.25 
8 2. 15 33.915 8.26 
15 2.18 33.915 8.27 
22 2. 19 33 , 916 8.27 
36 2. 16 33.928 8.27 
55 2.22 33.919 8.27 
73 2.23 33.927 8.27 
92 -0. 15 33.980 8.24 
111 -0.54 33.997 8.24 
145 -0 , 78 34.027 8.21 
179 0.04 34.223 8.15 
214 0.92 34.411 8.07 
284 1.63 34.549 8.04 
350 1. 76 34.603 8.03 
420 1. 78 34.641 8.04 
492 1.84 34.671 8.05 
570 1.82 34.690 8.07 
724 1. 72 34 , 713 8.07 
933 1.53 34.723 8.09 
1298 1. 12 34.708 8.08 
1692 0.76 34.690 8.07 
2100 0.52 34.675 8.06 
2534 0.34 34.666 8.06 
2984 0. 14 34.658 8.05 




7 , 72 1.49 
7.69 1.52 
7.74 1.54 
7 , 74 1.52 
7.74 1.54 
7.71 1.49 
7 , 69 1.54 
8.03 1.91 











4 , 78 2.18 
4.83 2.23 
4.90 2 , 37 
5.00 2.31 







Si03-Si N02-N NOrN 
( µg-atoms/1 ) 
9 0.35 24. 
9 0.33 25. 
9 0.31 24. 
8 0.32 25. 
8 0.32 24. 
7 0.32 24. 
7 0.31 24. 
33 0.24 27 , 
39 0.25 27 , 
43 0.25 28. 
62 0.26 31. 
77 0.03 34. 
85 0.01 36. 
88 0.00 34. 
89 0.01 34. 
91 0.00 32. 
92 0.00 31. 
93 0.00 31. 
98 0.00 30. 
107 0.00 30. 
119 0.00 31. 
127 0.00 33. 
131 0.00 31. 
133 0.00 32. 
135 0.00 31. 
Meteorological observation 













NH1t-N Depth T( ° C) 
(m) 
0.4 0 2.3 
0.4 10 2.15 
0.1 20 2. 19 
0.4 30 2.17 
0.2 50 2.20 
0.2 75 1.99 
0.2 100 -0.45 
1. 1 125 -0 ,74 
1.0 150 -0.69 
0.7 200 0.59 
0.5 250 1.41 
0.4 300 1.69 
0.3 400 1. 78 
0. 1 500 1.84 
0.2 600 1.81 
0.5 700 1. 74 
o. 1 800 1.66 
0.4 900 1.56 
0. 1 1000 1.46 
1250 1. 17 
0.0 1500 0.92 
0.3 1750 0.72 
2000 0.57 
0.5 2250 0.45 
2500 0.35 
*** 2750 0.24 
*** 3000 0. 13 
*** 
S(%o ) at 
33.939 27. 12 
33.914 27. 11 
33.915 27. 11 
33.923 27. 12 
33.922 27. 12 
33.932 27 .14 
33.989 27.33 
33 , 999 27 , 35 
34.051 27 ,39 
34.341 27 , 56 
34.507 27 ,64 
34.566 27.67 
34.632 27 ,72 
34.673 27 ,74 
34.696 27 ,77 
34 , 710 27 ,78 
34 , 719 27 ,79 
34 , 723 27 , 80 
34.722 27 ,81 
34.711 27.82 







































Date March 2 , 1981 
Time (GMT) : 0420-0700 
( LMT) : 0820-1100 
Latitude 54° 07S 
Longitude 45° 01E 
Depth 3992 m 
Depth T( °C) S(%o ) 
(m) 
0 2.8 33.968 
9 2.52 33.948 
18 2.55 33.947 
28 2.56 33.946 
47 2.53 33,947 
70 2.57 33 , 947 
93 2.43 33.950 
116 -0. 11 34.017 
139 -0.41 34.044 
185 -0.51 34.099 
232 0,57 34.308 
279 1. 11 34.421 
372 1. 61 34.540 
465 1.80 34.615 
559 1.84 34.667 
655 1.81 34.682 
752 1. 79 34.697 
955 1.65 34.717 
1091 1.50 34.720 
1374 1.26 34.713 
1857 o. 77 34.689 
2342 0.47 34.672 
2827 0.24 34.661 


























































I Si03-Si N02-N N03-N 
(µg-atoms/1 ) 
16 0.33 24. 
17 0.32 22. 
17 0.33 23. 
16 0.33 25. 
17 0.33 25. 
16 0.35 24. 
16 0.31 29. 
40 0.25 24. 
46 0.30 24. 
54 0.24 26. 
70 0.01 30. 
78 0.01 31. 
86 0.00 32. 
91 0.00 33. 
92 0.00 36. 
92 o.oo *** 
93 0.00 32. 
96 0.00 28. 
1 00 o.oo 30. 
107 0.00 30. 
120 0.00 30. 
129 0.00 30. 
133 0.00 28. 
136 0.00 28. 
Meteorological observation 





























































1. 77 34.703 
1. 70 34.713 
1.60 34.719 
1.36 34,717 
1. 13 34.707 
0.87 34.695 































































Date March 3 , 1981 
Time (GMT) : 0425-0750 
(LMT) : 0825-1250 
Latitude 50° 1is 
Longitude 45° 04E 
Depth 4100 m 
Depth T( °C ) S(%o)  
(m l 
0 5.4 33.768 
6 5. 19 33.745 
13 5.22 33.743 
18 5.21 33.742 
30 5. 16 33.797 
47 5. 13 33.805 
63 4.77 33.810 
80 4.21 33.828 
96 3.03 33.867 
126 2.06 33,921 
159 1. 74 33.949 
191 1. 73 34.001 
253 1.67 34.078 
318 2.00 34. 175 
461 2.37 34.340 
541 2.37 34.392 
658 2.31 34.497 
718 2.32 34.518 
849 2.29 34.592 
1232 2.24 34.693 
2145 1.92 34. 729 











































4. 16 2.36 










Si03-Si N02-N NOrN 
( µg-atoms/1) 
4 0.28 22. 
4 0.28 24. 
3 0.28 24. 
3 0.24 23. 
3 0.25 27. 
3 0.26 23. 
4 0.25 24. 
3 0.25 24. 
11 0.30 26. 
22 0.29 28. 
27 0.03 31. 
31 0.00 29. 
37 0.00 31. 
41 0.00 33. 
59 0.00 36. 
63 0.00 37. 
73 0.00 *** 
74 0.00 35. 
79 0.00 35. 
80 0.00 32. 
95 0.00 32. 
109 0.00 33. 
Meteorological observation 











NH4-N Depth T (  °C )  S(%o ) crt Lill 
(m l 
0.9 0 5.4 33. 768 26.68 0.000 
0.7 10 5. 19 33.742 26.68 0.014 
0.7 20 5.20 33 .750 26.68 0.027 
1.2 30 5. 16 33.797 26.73 0.041 
0.9 50 5.08 33.806 26.74 0.067 
0.6 75 4.42 33.821 26.83 0.099 
1.2 100 2.84 33.876 27.03 0.128 
1.4 125 2.07 33.920 27 .12 0.153 *** 150 1. 77 33.942 27 .16 0.176 
0.7 200 1. 71 34.013 27.23 0.221 
0.4 250 1.67 34.074 27.28 0.262 
o.o 300 1.89 34.148 27.32 0.302 
0.2 400 2.27 34.279 27.40 0.376 
0.2 500 2.38 34.366 27,46 0.445 
0.2 600 2.34 34.448 27,52 0.508 
0.3 700 2.32 34.512 27.58 0.566 
0.4 800 2.30 34.563 27.62 0.620 
0.5 900 2.28 34.612 27.66 0.670 
0.4 1000 2.27 34.645 27.69 0.718 
0.4 1250 2.24 34.696 27.73 0.831 
1500 2.22 34.724 27,76 0,940 
1750 2. 15 34.738 27.77 1.046 
2000 2.02 34.737 27.78 1,152 
0.4 2250 1.81 34.726 27,79 1.255 
2500 1.49 34.712 27.80 1,355 
*** 2750 1.08 34.690 27.81 1.038 
w 
N 
Station 14  
Date March 5 , 1 98 1  
Time (GMT ) : 0425-0630 
( LMT ) : 0825- 1030 
Latitude 43° 17S 
Longitude 44 ° 59E 
Depth 2920 m 
Depth T (  °C )  S (%o ) 
(m )  
0 8 . 2  33 . 800 
10 8 . 23 33 .84 1  
20 8 . 26 33 . 795 
30 8 . 23 33 . 792 
48 6 . 8 1  33 .806 
7 1  5 . 63 33 .8 13  
95  5 . 26 33 .837 
1 19 4 . 46 33 . 852 
1 42 4 . 03 33 . 9 1 3  
190 3 . 55 34 . 00 1  
237 3 . 7 1  34 . 081  
285 3 . 65 34 . 1 18 
380 3 . 1 2  34 . 143 
474 2 . 87 34 . 18 1  
569 2 . 60 ****** 
664 2 . 63 34 . 294 
762 2 . 66 34 . 37 1  
972 2 . 5 1  34 . 483 
1 1 07 2. 47 34 . 558 
1 402 2 . 44 34 . 670 
1896 2. 17  34 . 744 
2394 1 . 90 34 .757 
pH 
8 .28 
8 . 28 
8 . 29 
8 . 29 
8 . 29 
8 . 29 
8 . 29 
8 . 27 
8 . 25 
8 . 22 
8 . 20 
8 . 1 9  
8 . 18  
8 . 1 5  
8 . 1 3  
8 . 1 0  
8 . 07 
8 . 06 
8 . 04 
8 . 08 
8 . 1 0  
8 . 09 
Observed 
02 P04 -P 
( ml / 1 ) 
6 . 88 1 . 3 1  
6 . 92 1 . 28 
6 . 95 1 . 4 1  
6 . 94 1 . 36 
7 . 1 7 1 .  4 1  
7 . 2 1  1 . 4 1  
7 .  1 6  1 . 47 
7 . 20 1 . 60 
7 .03 1 . 62 
6 . 82 1 . 67 
6 . 46 1 . 83 
6 . 25 1 .83 
6 . 13 1 .89 
5 . 74 2 . 07 
5 . 45 2 .  10 
5 . 0 1  2 . 28 
4 . 55 2 . 34 
4 . 22 2 . 39 
4 .  1 5  2 . 29 
4 . 3 1  2 . 08 
4 .  72 1 . 97 
4 .87 1 . 97 
Time (GMT ) 




Si03-Si N02-N N0 3 -N 
( µg-atoms / 1 ) 
3 0 . 23 20 . 
3 0 . 22 2 1 . 
3 0 . 23 2 1 . 
2 0 . 23 20 . 
1 0 . 22 20 . 
2 0 . 28 22 . 
2 0 . 38 21 . 
3 0 . 32 22 . 
7 0 . 08 24 . 
1 3  0 . 0 1  . 26 . 
1 3  0 . 0 1  27 . 
1 5  0 . 00 28 . 
2 1  0 . 00 29 . 
27 0 . 00 32 . 
35 0 . 00 34 . 
45 0 . 00 36 . 
54 0 . 00 36 . 
67 0 . 00 35 . 
72 0 . 00 35 . 
75 0 . 00 34 . 
76 0 . 00 29 . 
84 0 . 00 30 . 
Meteorological observation 
0500 Wind direction 
0900 velocity 
Cloudy Humidity 
9 .  1 ·c Sea 
1 0 1 3 . 8  mb Swell 
w 





NH4 -N Depth T (  ° C )  S (%o ) at 6D 
(m )  
o .  1 0 8 . 2  33 . 800 26 .32 0 . 000 
0 . 2  1 0  8 . 23 33 .84 1  26 . 35 0 . 0 1 7  
0 . 3  20 8 . 26 33 . 795 26 . 3 1  0 . 034 
0 . 4  30 8 . 23 33 . 792 26 . 3 1  0 . 05 ·1 
0 . 6  50 6 . 68 33 .807 26 . 55 0 . 084 
0 . 7 75 5 . 55 33 . 8 1 7  26 . 70 0 .  1 1 9 
0 . 6  100 5 .  1 0  33 .838 26 . 77 0 . 1 53 
0 . 9  125 4 � 33 33 .866 26 . 87 0 . 184 
o . o  1 50 3 . 9 1  33 . 930 26 . 97 0 . 2 13  
0 . 0 200 3 . 57 34 . 020 27 . 07 0 . 266 
0 . 3  250 3 . 7 1  34 .094 27 . 1 2 0 . 3 1 5  
0 . 2  300 3 . 58 34 . 1 24 27 . 1 5 0 . 363 
o .  1 400 3 . 06 34 . 1 50 27 . 22 0 . 455 
o .o 500 2 . 78 34 . 194 27 .28 0 . 540 
0 .  1 600 2 . 59 34 . 25 1  27 . 35 0 . 620 
0 .  1 700 2 . 64 34 . 322 27 . 40 0 . 695 
0 . 3  800 2 . 64 34 . 394 27 . 46 0 . 766 
900 2 , 57 34 . 448 27 . 5 1  0 . 832 
0 . 4 1 000 2 . 50 34 . 499 27 . 55 0 . 894 
0 . 2  1250 2 . 46 34 . 620 27 . 65 1 . 033 
0 . 5  1 500 2 . 40 34 . 693 27 . 72 1 . 1 57 
1 750 2 . 26 34 . 733 27 . 76 1 . 27 1  
*** 2000 2 .  1 1  34 , 752 27 . 79 1 , 379 
0 . 5  2250 1 . 98 34 , 760 27 .80 1 . 482 
w 
w 
Time ( LMT ) 
Weather 
Wind ( V=knot ) 
Air Temp . ('c ) 
Atm . PresS , (mb ) 
08-00 09-00 
Snow Snow 
ENE/ 1 9  E/2 1  
-2 . 5  -2 . 6  
993 . 2  993 . 2  
Table 5 .  Time series of vertical water temperature data . 





Snow Snow Snow Snow 
ENE/20 ENE/2 ENE/2 ENE/2L 
-2 .7  -2 . 6  -2 . 4  -2 . 2  
992 . 2  992 . 5  992 , 9  993 . 0  
Date : January 8 - 9 , 1 98 1  
Position : Lat . 68° 47 :7s Long . 38
° 
49 . 5E 
1 4-00 1 5-00 1 6-00 1 7-00 1 8-00 1 9-00 20-00 2 1-00 
Snow Snow Snow Snow Snow Snow Snow Snow 
ENE/22 ENE/22 ENE/20 ENE/23 ENE/24 ENE/25 ENF/24 E/23 
- 1 , 7  - 1 . 1  -0 . 8  -0 . 8  - 1 . 0  - 1 . 4  - 1 . 6  - 1 . 6  




- 1 .8 - 1 . 9  
992 . 0  992 . 0  
0 - 1 . 02 - 1 . 1 6 - 1 . 1 4 - 1 . 1 6 - 1 . 18 - 1 . 1 9 - 1 . 08 - 1 . 1 2 - 1 . 1 1  - 1 . 07 - 1 . 1 1  - 1 . 18 - 1 . 1 3 - 1 . 28 - 1 . 34 - 1 . 30 
1 0  - 1 . 38 - 1 . 52 - 1 . 49 - 1 . 57 - 1 . 64 - 1 . 62 - 1 . 6 1 - 1 . 59 - 1 . 60 - 1 . 59 - 1 . 63 - 1 . 54 - 1 . 56 - 1 . 63 - 1 . 67 - 1 . 49 
20 - 1 . 5 1  - 1 . 62 - 1 . 68 - 1 . 67 - 1 , 73 - 1 , 70 - 1 . 67 - 1 . 68 - 1 . 67 - 1 . 67 - 1 . 68 - 1 . 68 - 1 , 70 - 1 , 73 - 1 . 8 1  - 1 , 70 
30 - 1 . 57 - 1 . 68 - 1 , 72 - 1 . 72 - 1 , 78 - 1 , 74 - 1 , 72 - 1 , 72 - 1 , 72 - 1 , 70 - 1 , 72 - 1 , 72 - 1 , 72 - 1 , 74 - 1 . 83 - 1 , 73 
40 - 1 . 58 - 1 . 69 - 1 , 73 - 1 , 73 - 1 . 76 - 1 , 75 - 1 . 74 - 1 , 73 - 1 , 72 - 1 , 70 - 1 , 73 - 1 , 73 - 1 . 72 - 1 . 74 - 1 .82 - 1 , 74 
50 - 1 . 56 - 1 . 68 - 1 . 73 - 1 , 7 1  - 1 . 74 - 1 , 72 - 1 , 73 - 1 , 73 - 1 , 72 - 1 . 7 1  - 1 , 72 - 1 , 72 - 1 , 72 - 1 , 74 - 1 .83 - 1 , 73 
60 - 1 . 52 - 1 . 65 - 1 . 70 - 1 , 70 - 1 , 7 1  - 1 , 7 1  - 1 , 70 - 1 . 69 - 1 . 68 - 1 . 68 - 1 . 69 - 1 . 70 - 1 , 7 1  - 1 , 72 - 1 . 8 1  - 1 , 7 1  
70 - 1 . 49 - 1 . 6 1 - 1 . 67 - 1 . 67 - 1 . 68 - 1 . 67 - 1 . 66 - 1 . 66 - 1 . 65 - 1 . 64 - 1 . 66 - 1 . 67 - 1 . 68 - 1 . 69 - 1 , 78 - 1 . 68 
80 - 1 . 47 - 1 . 58 - 1 . 64 - 1 . 64 - 1 . 66 - 1 . 64 - 1 . 66 - 1 . 62 - 1 . 62 - 1 . 6 1  - 1 . 62 - 1 . 64 - 1 . 63 - 1 . 64 - 1 , 7 1  - 1 . 63 
90 - 1 . 45 - 1 . 56 - 1 . 6 1 - 1 . 6 1 - 1 . 64 - 1 . 62 - 1 . 6 1 - 1 . 59 - 1 . 59 - 1 . 58 - 1 . 59 - 1 . 60 - 1 . 6 1 - 1 . 6 1 - 1 . 72 - 1 . 60 
1 00 - 1 . 44 - 1 . 54 - 1 . 58 - 1 . 57 - 1 . 60 - 1 . 60 - 1 . 59 - 1 . 57 - 1 . 57 - 1 . 55 - 1 . 57 - 1 . 57 - 1 . 56 - 1 . 59 - 1 . 65 - 1 . 57 
1 1 0 - 1 . 42 - 1 . 53 - 1 . 57 - 1 . 56 - 1 . 58 - 1 . 58 - 1 . 57 - 1 . 57 - 1 . 56 - 1 . 54 - 1 . 55 - 1 . 56 - 1 . 56 - 1 . 56 - 1 . 57 - 1 . 56 
1 20 - 1 . 43 - 1 . 5 1 - 1 . 56 - 1 . 55 - 1 . 58 - 1 . 56 - 1 . 55 - 1 . 56 - 1 . 56 - 1 . 54 - 1 . 55 - 1 . 56 - 1 . 59 - 1 . 60 - 1 . 60 - 1 . 60 
1 30 - 1 . 45 - 1 . 54 - 1 . 57 - 1 . 57 - 1 . 60 - 1 . 57 - 1 . 58 - 1 . 59 - 1 . 58 - 1 . 57 - 1 . 56 - 1 . 59 - 1 . 59 - 1 . 59 - 1 . 60 - 1 . 6 1 
1 40 - 1 . 49 - 1 . 58 - 1 . 6 1 - 1 . 62 - 1 . 65 - 1 . 65 - 1 . 6 1 - 1 . 6 1  - 1 . 62 - 1 . 6 1  - 1 . 64 - 1 . 65 - 1 . 62 - 1 . 63 - 1 . 62 - 1 . 62 
1 50 - 1 . 54 - 1 . 64 - 1 . 67 - 1 . 67 - 1 , 70 - 1 , 70 - 1 . 69 - 1 . 68 - 1 . 68 - 1 . 66 - 1 . 66 - 1 . 72 - 1 , 73 - 1 , 73 - 1 , 73 - 1 , 7 1  
1 60 - 1 . 62 - 1 , 7 1  - 1 , 75 - 1 , 76 - 1 , 76 - 1 , 76 - 1 , 75 - 1 . 74 - 1 , 74 - 1 , 74 - 1 , 75 - 1 , 76 - 1 , 76 - 1 , 77 - 1 . 73 - 1 , 72 
1 70 - 1 . 65 - 1 , 75 - 1 , 78 - 1 , 79 - 1 . 8 1  - 1 . 79 - 1 , 76 - 1 . 78 - 1 , 77 - 1 , 77 - 1 , 78 - 1 . 77 - 1 , 78 - 1 , 78 - 1 , 76 - 1 , 76 
180 - 1 . 67 - 1 , 77 - 1 , 78 - 1 , 77 - 1 , 79 - 1 . 80 - 1 . 8 1  - 1 , 79 - 1 , 76 - 1 , 77 - 1 , 78 - 1 , 79 - 1 . 80 - 1 , 79 - 1 , 79 - 1 . 79 
1 90 - 1 . 68 - 1 , 76 - 1 , 79 - 1 , 79 - 1 . 82 - 1 . 79 - 1 , 79 - 1 , 78 - 1 , 77 - 1 , 75 - 1 , 77 - 1 , 77 - 1 , 77 - 1 . 79 - 1 . 80 - ·1 . 79 
200 - 1 . 67 - 1 , 76 - 1 , 79 - 1 , 78 - 1 . 8 1  - 1 . 80 - 1 . 80 - 1 , 78 - 1 , 77 - 1 , 75 - 1 , 76 - 1 , 76 - 1 , 76 - 1 . 78 - 1 , 77 - 1 , 77 
2 1 0  - 1 . 66 - 1 , 75 - 1 , 78 - 1 , 78 - 1 . 80 - 1 , 79 - 1 , 79 - 1 , 78 - 1 , 78 - 1 , 76 - 1 , 77 - 1 , 77 - 1 , 77 - 1 , 78 - 1 , 78 - 1 , 78 
220 - 1 . 65 - 1 , 74 - 1 , 77 - 1 , 76 - 1 , 79 - 1 , 78 - 1 , 78 - 1 , 77 - 1 , 77 - 1 , 75 - 1 , 76 - 1 . 76 - 1 , 77 - 1 , 78 - 1 , 77 - 1 , 78 
230 - 1 . 64 - 1 , 73 - 1 , 76 - 1 , 76 - 1 , 78 - 1 , 77 - 1 , 77 - 1 , 76 - 1 . 76 - 1 , 75 - 1 , 76 - 1 , 76 - 1 , 76 - 1 , 77 - 1 , 76 - 1 , 77 
240 - 1 . 64 - 1 , 73 - 1 , 76 - 1 , 76 - 1 , 78 - 1 , 77 - 1 , 77 - 1 , 76 - 1 , 75 - 1 , 74 - 1 , 75 - 1 , 76 - 1 , 75 - 1 , 77 - 1 , 76 - 1 , 76 
250 - 1 . 77 - 1 . 76 - 1 . 74 - 1 . 75 - 1 . 77 - 1 . 76 
w 
.i::,.. 
Time ( LMT )  
Weather 
Wind ( V=knot ) 
Air Temp . (°C ) 
Atm . Press . (mb )  
0 



























ENE/2 1  
- 1 . 7 
99 1 . 8 
- 1 . 39 
- 1  . 6 1  
- 1 . 72 
- 1 . 78 
-1 . 8 1  
- 1 . 78 
- 1 . 76 
- 1 . 72 
- 1 . 7 1  
- 1 . 7 1  
- 1 . 73 
- 1 . 74 
- 1 . 73 
- 1 . 68 
- 1 . 72 
- 1 . 72 
- 1 . 72 
- 1 . 77 
- 1 . 80 
- 1  . 8 1  
- 1 . 77 
- 1 . 78 
- 1 . 78 
- 1 . 77 
- 1 . 76 
- 1 . 76 
0 1 -00 02-00 
Snow Snow 
ENE/23 ENE/ 1 9  
- 1 . 6  - 1 . 4  
99 1 . 8 99 1 . 8 
- 1 . 29 - 1 . 22 
- 1 . 57 - 1 . 55 
- 1 . 65 - 1 . 66 
- 1 . 7 1  - 1 . 72 
- 1 . 74 - 1 . 74 
- 1 . 74 - 1 . 74 
- 1 . 7 1  - 1 . 7 1  
- 1 . 68 - 1 . 68 
- 1 . 64 - 1 . 63 
- 1 . 62 - 1 . 62 
- 1 . 58 - 1 . 58 
- 1 . 56 - 1 . 56 
- 1 . 59 - 1 . 59 
- 1 . 60 - 1 . 59 
- 1 . 63 - 1 . 63 
- 1 . 72  - 1 . 72 
- 1 . 7 1  - 1 . 72 
- 1 . 75  - 1 . 77 
- 1 .80 - 1 . 80 
- 1 . 8 1  - 1 . 8 1  
-1 . 78 - 1 . 78 
- 1 . 78 - 1 . 78 
- 1 . 78 - 1 . 78 
- 1 . 77 - 1 . 77 
- 1 . 77 - 1 . 77 
- 1 . 76 - 1 . 76 
03-00 04-00 05-00 06-00 
Snow Snow Snow Snow 
ENE/ 1 9  NE/ 1 4  NE/ 1 2  NE/ 1 1  
- 1 . 2  - 1 . 0  -0 . 8  -0 . 4  
99 1 . 6  992 . 2  99 1 . 8 992 . 2  
- 1 . 39 - 1 . 44 - 1 . 46 - 1 . 30 
- 1 . 56 - 1 . 49 - 1 . 56 - 1 . 57 
- 1 . 68 - 1 . 67 - 1 . 68 - 1 . 69 
- 1 . 72 - 1 . 7 1  - 1 . 73 - 1 . 73 
- 1 . 73 - 1 . 73 - 1 . 74 - 1 . 74 
- 1 . 74 - 1 . 73 - 1 . 74 - 1 . 72 
- 1 . 7 1  - 1 . 7 1  - 1 . 72 - 1 . 70 
- 1 . 69 - 1 . 69 - 1 . 69 - 1 . 68 
- 1 . 65 - 1 . 66 - 1 . 65 - 1 . 65 
- 1 . 6 1 - 1 . 62 - 1 . 62 - 1 . 6 1  
- 1 . 59 - 1 . 60 - 1 . 59 - 1 . 60 
- 1 . 57 - 1 . 58 - 1 . 58 - 1 . 57 
- 1 . 60 - 1 . 57 - 1 . 59 - 1 . 59 
- 1 . 58 - 1 . 60 - 1  . 6 1  - 1 . 57 
- 1 . 62 - 1 . 6 1  - 1 . 6 1  - 1 . 6 1 
- 1 . 69 - 1 . 67 - 1 . 69 - 1 . 69 
- 1 . 73  - 1 . 73 - 1 . 74 - 1 . 74 
- 1 . 76 - 1 . 79 - 1 . 79 - 1 . 78 
- 1 .80 - 1 . 80 - 1 . 80 - 1 . 79 
- 1 . 80 - 1 . 79 - 1 . 80 - 1 . 80 
- 1 . 77 - 1 . 78 - 1 . 78 - 1 . 77 
- 1 . 78 - 1 . 78 - 1 . 78 - 1 . 77 
- 1 . 77 - 1 . 78 - 1 . 77 - 1 . 77 
- 1 . 76 - 1 . 77 - 1 . 77 - 1 . 76 
- 1 . 76 - 1 . 77 - 1 . 77 - 1 . 76 
- 1 . 76 - 1 . 76 - 1 . 76 - 1 . 77 
07-00 08-00 09-00 10-00 1 1 -00 1 2-00 1 3-00 1 4-00 1 5-00 
Snow Snow Snow Snow Snow Snow Snow Snow Snow 
NE/ 1 0  ENE/ 1 2  ENE/ 1 4  ENE/ 1 4  ENE/ 1 2  NE/ 1 2  NE/ 1 1 NNE/ 1 2  N/ 1 1  
0 . 0  0 . 3  0 . 6  0 . 9  1 . 0 1 . 0  1 . 3  1 . 8 1 . 7 
992 . 0  99 1 . 5  99 1 . 6  99 1 . 5  99 1 . 3 99 1 . 4 99 1 . 7  992 . 6  993 . 6  
- 1 . 39 - 1 . 29 - 1 . 34 - 1 . 27 - 1  . 4 1  - 1  . 37 - 1 . 29 - 1 . 26 - 1 . 30 
- 1 . 56 - 1 . 56 - 1 . 49 - 1 . 47 - 1 . 54 - 1 . 49 - 1 . 46 - 1 . 48 - 1 . 50 
- 1 . 68 - 1 . 67 - 1 . 65 - 1 . 64 - 1 . 65 - 1 . 66 - 1 . 67 - 1 . 66 - 1 . 63 
- 1 . 72 - 1 . 73 - 1 . 72 - 1 . 7 1  - 1 . 69 - 1 .  7 1  - 1 . 7 1  - 1 . 70 - 1 . 68 
- 1 . 73 - 1 . 73 - 1 . 73 - 1 . 73 - 1 . 72 - 1 . 73 - 1 . 72 - 1 . 72 - 1 . 72 
- 1 . 73 - 1 . 73 - 1 . 72 - 1 . 73 - 1 . 72 - 1 . 72 - 1 . 7 1  - 1 . 72  - 1 . 72 
- 1 . 7 1  - 1 . 73 - 1 . 72 - 1 . 72 - 1 . 7 1  - 1 . 70 - 1 . 68 - 1 . 68 - 1 . 69 
- 1 . 67 - 1 . 68 - 1 . 68 - 1 . 68 - 1 . 67 - 1 . 66 - 1 . 64 - 1 . 65 - 1 . 65 
- 1 . 64 - 1 . 64 - 1 . 63 - 1 . 64 - 1 . 65 - 1 . 63 - 1 . 62 - 1 . 63 - 1 . 62 
- 1  . 6 1  - 1 . 60 - 1  . 6 1  - 1 . 62 - 1 . 62 - 1  . 6 1 - 1 . 59 - 1 . 60 - 1 . 59 
- 1 . 57 - 1 . 57 - 1 . 57 - 1 . 58 - 1 . 57 - 1 . 57 - 1 . 57 - 1 . 58 - 1 . 57 
- 1 . 56 - 1 . 58 - 1 . 57 - 1 . 57 - 1 . 56 - 1 . 56 - 1 . 56 - 1 . 54 - 1 . 54 
- 1 . 59 - 1 . 56 - 1 . 59 - 1 . 58 - 1 . 56 - 1 . 57 - 1 . 58 - 1 . 56 - 1 . 55 
- 1 . 56 - 1 . 56 - 1 . 56 - 1 . 57 - 1 . 59 - 1 . 58 - 1 . 58 - 1 . 57 - 1 . 56 
- 1 . 60 - 1 . 6 1 - 1 . 6 1  - 1 . 58 - 1 . 59 - 1 . 60 - 1 . 62 - 1 . 58 - 1 . 6 1  
- 1 . 70 - 1 . 70 - 1 . 68 - 1 . 70 - 1 . 66 - 1 . 70 - 1 . 70 - 1 . 66 - 1 . 65 
- 1 . 73 - 1 . 74 - 1 . 74 - 1 . 74 - 1 . 74 - 1 . 74 - 1 . 72 - 1 . 74 - 1 . 73 
- 1 . 78 - 1 . 78 - 1 . 78 - 1 . 77 - 1 . 77 - 1 . 77 - 1 . 76 - 1 . 76 - 1 . 76 
- 1 . 78 - 1 . 79 - 1 . 78 - 1 . 79 - 1 . 79 - 1 . 78 - 1 . 77 - 1 . 77 - 1 . 77 
- 1 . 78 - 1 . 78 - 1 . 79 - 1 . 80 - 1 . 79 - 1 . 79 - 1 . 79 - 1 . 78 - 1 . 78 
- 1 . 76 - 1 . 78 - 1 . 78 - 1 . 77 - 1 . 77 :.. 1 . 78 - 1 . 77 - 1 . 77 - 1 . 76 
- 1 . 78 - 1 . 79 - 1 . 79 - 1 . 78 - 1 . 78 - 1 . 78 - 1 . 77 - 1 . 78 - 1 . 77 
- 1 . 76 - 1 . 77 - 1 . 77 - 1 . 77 - 1 . 77 - 1 . 77 - 1 . 76 - 1 . 77 - 1 . 77 
- 1 . 76 - 1 . 77 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 77 
- 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 75  - 1 . 76 - 1 . 75 
- 1 . 76 - 1 . 77 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 76 - 1 . 75 
w 
CJl 
' Time (LMT) 
Weather 
Wind ( V:knot ) 
Air Temp . (°c )  

























0 . 32 
0 . 58 
-0 , 75 
- 1 .47 
- 1 . 56 
- 1 . 57 
- 1 . 52 
- 1 . 46 
- 1 .43 
- 1 . 40 
- 1 .39 
- 1 . 40 
- 1 . 42 
-1 .43 
- 1 .43 
- 1 .43 
- 1 .42 
- 1 . 42 
- 1 .44 
- 1 .43 
- 1 .42 




0 . 0  
99 1 , 2 
s 02 T 
( %. ) ( m Jt ) (C ) 
0 . 1 7 
32 . 936 1 3 . 69 0 . 86 
-0 . 28 
34 . 095 9 , 70 - 1 . 40 
- 1 . 55 
- 1 . 55 
34 . 204 6 . 89 - 1 . 53 
- 1 . 46 
- 1 . 43 
- 1 . 4 1  
- 1 . 39 
- 1 . 4 1  
- 1 . 42 
- 1 . 44 
- 1 . 44 
- 1 . 43 
- 1 . 42 
- 1 . 43 
- 1 . 43 
- 1 .43 
- 1 .43 
- 1 . 43 
Table 6 .  Time series of  vertical observation data . ( T , S ,02 ) 
Date : January 31 - February 1 ,  1 9 8 1  
Po!'li f- i /"'\r • ,;a fl? "� <0 ')n · R 
1 2-UU 14-00 1 6-00 1/j-UU 20-0U 
Fair Fair Fair Fair Fair 
S/ 1 2  S/ 12  S/ 1 0  SSW/9 SSW/6 
2 . 6  -0 . 2  -0 . 4  - 1 .0  - 1 . 9  
990 ,9  990 , 9  990 . 6  990 . 3  qqo , 1 
s 02 T s 02 T s 02 . T s 02 T s 
( %· ) ( m /I ) ('c ) ( %0 ) ( m  71 ) ('c l ( %0 ) (
m ;1 ) (°C ) ( %0 ) ( m ;1 )  (°C ) ( %0 ) 
0 . 00 0 .08 0 . 1 6  0 . 03 
33 . 24 1  1 3 . 44 0 . 78 3 1 . 659 1 2 , 97 0 . 56 31 . 545 1 2 , 76 0 .26 31 . 759 1 2 . 58 0 . 27 33 . 493 
- . 022 -0 . 48 -0 . 83 -0 . 66 
34 . 1 03 9 , 95 - 1 . 39 34 . 127 8 . 84 - 1 . 43 34 . 1 23 8 . 54 - 1 . 45 34 . 126 8 . 34 - 1 . 50 34 . 135 
- 1 . 54 - 1 . 52 - 1 . 56 - 1 . 69 
- 1 . 56 - 1 . 52 - 1 . 53 - 1 . 66 
34 . 204 6 . 93 - 1 . 53 34 . 207 6 . 92 - 1 . 52 34 . 198 6 . 96 - 1 . 54 34 . 200 6 . 90 - 1 . 62 34 . 1 99 
- 1 . 48 - 1 .45 - 1 . 47 - 1 . 57 
- 1 . 44 - 1 . 42 - 1 .43 - 1 . 52 
- 1 . 42 - 1 . 39 - 1 . 4 1  - 1 . 4 1  
- 1 . 4 1  - 1 . 38 - 1 . 4 1  - 1 . 4 1  
- 1 . 4 1  - 1 . 40 - 1 .43 - 1 . 42 
- 1 . 43 - 1 . 42 - 1 .45 - 1 . 44 
- 1 . 45 - 1 . 43 - 1 . 45 - 1 . 45 
- 1 . 45 - 1 . 42 - 1 . 43 -1 . 44 
- 1 . 43 - 1 . 42 - 1 . 44 - 1 . 44 
- 1 . 43 - 1 . 42 - 1 . 44 -1 .44 
- 1 . 44 -1 . 42 - 1 .43 -1 .43 
- 1 . 46 -1 . 43 - 1 .44 - 1 .45 
- 1 . 45 - 1 . 44 - 1 . 45 - 1 .45 
- 1 . 44 - 1 . 42 - 1 . 44 -1 .45 




-2 , 7  
qqo . 1 
0 2  T s 02 
, m xl (°C ) ( %0 ) ( m)
i ) 
-0 . 1 1  
1 3 . 23 0 . 77 32 . 987 1 3 .  1 1  
-0 . 46 
7 , 92 - 1 . 46 34 . 130 8 . 42 
- 1 . 56 
- 1 . 57 
6 . 92 - 1 . 54 34 . 1 99 6 . 89 
- 1 . 46 
- 1 . 43 
- 1 . 40 
-1 . 39 
- 1 . 4 1  
-1 .43 
- 1 .43 
- 1 . 43 
-1 . 43 
- 1 .43 
- 1 . 42 
- 1 . 44 
- 1 .44 
- 1 .44 




Tirne ( LMT )  
Weather 
Wind ( V=knot ) 
Air Temp . ('C ) 
Atm. Press . (mb )  
0 
5 






















SW/ 1 5  
-2 . 0  
990 . 6  
T '- s 02 
(°C ) ( %0 ) ( mY, l 
-0 . 1 0 
0 . 86 32 . 59 1  1 3 .  1 6  
-0 . 63 
- 1 . 40 34 . 1 25 8 . 69 
- 1 . 58 
- 1 . 59 
- 1 . 54 34 . 203 6 . 90 
- 1 . 50 
- 1 . 46 
- 1 . 43 
- 1 . 4 1  
- 1 . 43 
- 1 . 45 
- 1 . 46 
- 1 . 45 
- 1 . 45 
- 1 . 45 
- 1 . 44 
- 1 . 46 
- 1 . 46 
- 1 . 46 
- 1 . 46 
02-00 04-00 
Fair Fair 
SW/ 1 5  SSW/6 
-3 . 2  -4 . 5  
990 . 6  990 . 6  
T s 02 T s 
(°C ) ( %0 ) ( m ;!1 ) (°C ) ( %. ) 
1 . 05 -0 . 28 
0 , 67 33 . 095 1 2 . 93 0 . 7 1  32 , 985 
-0 , 79 -0 . 32 
- 1 . 33 34 . 1 27 8 , 47 - 1 . 43 34 . 1 1 9 
- 1 . 50 - 1 . 59 
- 1 . 50 - 1 . 62 
- 1 . 44 6 . 87 - 1 . 57 34 . 200 
- 1 . 40 - 1 . 52 
- 1 . 37 - 1 . 48 
- 1 . 34 - 1 . 45
1 - 1 . 34 - 1 . 44 
- 1 . 35 - 1 . 44 
- 1 . 37 - 1 . 46 
- 1 . 38 - 1 . 48 
- 1 . 37 - 1 . 47 
- 1 . 38 - 1 . 47 
- 1 . 37 - 1 . 47 
- 1 . 38 - 1 . 48 
- 1 . 39 - 1 . 48 
- 1 . 39 - 1 . 48 
- 1 . 39 - 1 . 48 
- 1 . 39 - 1 . 48 
Ub-UU uo-uu 10-uu 
Fair Fair Fair 
SSW/2 SSW/ 1 Calm 
-4 . 8  -3 . 5  -2 . 0  
ggo.o ggo,7 qq 1 . 4  
02 T s 02 T s ol T s 01 
(
m
,Y, ) (°C ) ( %0 ) ( m ,Yi ) (°c ) ( %0 ) ( m ,X) (°C ) ( %0 ) ( m ,X) 
-0 . 20 -0 . 1 9 0 . 05 
1 2 , 96 0 .80 33 . 1 76 1 2 . 98 0 . 59 32 . 958 1 2 . 60 0 , 77 33 , 792 1 3 . 05 
-0 , 79 -0 . 53 -0 . 73 
8 . 1 9 - 1 . 45 34 . 1 26 8 . 65 - 1 . 45 34 . 1 33 8 . 21 - 1 . 48 34 . 1 69 7 , 62 
- 1 . 62 - 1 . 62 - 1 . 6 1 
- 1 . 64 - 1 . 64 - 1 . 6 1 
6 , 87 - 1 . 58 34 . 2 1 0  6 . 84 - 1 . 60 34 . 1 87 6 . 89 - 1 . 57 34 . 2 1 2  6 . 82 
- 1 . 54 - 1 , 54 - 1 . 50 
- 1 . 50 - 1 . 50 - 1 . 47 
- 1 . 45 - 1 . 47 - 1 . 45 
- 1 . 45 - 1 . 46 - 1 . 43 
- 1 . 46 - 1 . 47 - 1 . 44 
- 1 . 47 - 1 . 48 - 1 . 45 
- 1 . 48 - 1 . 49 - 1 . 46 
- 1 . 48 - 1 . 49 - 1 . 46 
- 1 . 48 - 1 . 48 - 1 . 45 
- 1 . 49 - 1 . 48 - 1 . 45 
- 1 . 49 - 1 . 49 - 1 . 46 
- 1 . 49 - 1 . 49 - 1 . 47 
- 1 . 49 - 1 . 50 - 1 . 48 
- 1 . 49 - 1 . 50 - 1 . 47 
-1 . 49 - 1 . 50 - 1 . 47 
w 
-.J 











1 2  
1 3  
i 4  
1 5 
1 6 
1 7  
1 8 
1 9 







2 7  
2 8 
2 9  
3 0 
3 1  
S U M  
M E A N  
Table 7 .  Hourly tidal observat i on data, 
H Q U R  
0 1 2 3 4 5 6 7 8 9 
::Station 
Lat i tude 
Longi tude 
Durat ion 
Uni t  
1 0  1 1 1 2 
Syowa Station 
69° d 2 8" S 
39• 34' 1 3'' E 
Jan .  1 , -J an . 31 , 1 9 80 
Centimetre 
1 3  1 4  1 5 1 6 1 7  1 8 1 9 2 0  2 1  2 2 2:5 
1 7 5 1 7 9 1 8 4 1 90 1 9 3 1 94 1 8 7 1 7 2 1 5 3  1 3 0 1 1 0  98  95  1 0 0 1 1 6  1 3 9 1 5 9 1 7 4 1 8 5  1 9 0 1 8 9 1 8 4 1 7 7 1 7 4  
1 7 3 1 7 7 1 8 3  1 9 0 1 9 5 1 97 1 9 4 1 8 4 1 6 6 1 4 2 1 1 8  1 0 1 93  9 5 1 0 8 1 2 7 1 4 8 1 6 7 1 8 0  1 8 8 1 9 0 1 8 7 1 8 1 1 7 4  
1 7 3 1 74 1 7 9 1 8 8 1 9 5 1 99  2 0 0  1 9 2 1 7 8  1 5 6 1 3 1 1 1 0 98 94  1 0 1 1 1 7 1 3 9 1 6 2 1 7 8 1 8 6 1 9 0 1 8 9 1 8 3 1 7 7 
1 7 2 1 7 1 1 7 6  1 8 5 1 9 3 2 D O  2 0 2  1 9 9 1 8 6 1 6 8 1 4 7 1 2 2  1 1 0 1 0 1 1 0 3 1 1 4  1 3 2 1 5 2 1 7 1 1 8 3 1 8 9  1 9 0 1 8 6 1 8 0 
1 7 4 1 7 0. 1 7 2 1 8 0 1 8 9 1 9 7 2 0 1 2 0 1  1 9 5 1 8 1 1 6 1  1 3 9  1 2 4 1 1 3 1 0 9 1 1 4  1 3 2  1 5 1 1 6 9 1 8 2 1 9 0  1 9 1 1 8 7 1 8 0 
1 7 6 1 7 1 1 6 8  1 7 4 1 8 3 1 90  1 9 6 1 9 7 1 9 3 1 8 2 1 6 5 1 4 5  1 2 8 1 1 8  1 1 5 1 1 8  1 2 8 1 4 4 1 6 0 1 7 3 1 8 3 1 8 7 1 8 4 1 8 0 
1 7 6 1 7 0 1 6 7  1 6 8 1 7 5 1 83  1 8 9 1 9 2 1 9 1 1 8 5 1 7 2  1 5 7  1 3 7 1 2 8  1 2 3 1 2 1  1 2 7  1 4 1 1 5 4  1 6 7 1 7 7 1 8 3 1 8 2 1 7 9  
1 7 5 1 7 D 1 66  1 6 4 1 6 7 1 7 4 1 7 9 1 8 3 1 8 4  1 8 0 1 7 5  1 60  1 4 8 1 3 8 1 3 1 1 2 9 1 3 0 1 4 3 1 5 4 1 6 4 1 7 4  1 7 8 1 8 0 1 8 0 
1 7 7 1 72 1 6 8 1 64 1 64  1 6 8 1 7 1 1 7 5 1 7 6 1 7 6 1 7 2 1 6 9 1 6 2 1 5 4 1 4 7 1 48 1 5 0 1 5 5 1 6 1 1 6 9 1 7 8 1 8 3 1 8 5 1 8 6 
1 8 3 1 8 0 1 7 7 1 7 2 1 7 1 1 7 0 1 7 2 1 7 4 1 7 4 1 7 5 1 7 3 1 7 0 1 7 0 1 6 7 1 6 5  1 6 5 1 6 6 1 6 7 1 7 0 1 7 4 1 7 8  1 8 2 1 8 5 1 8 7 
1 8 7 1 8 4 1 8 1  1 7 8 1 7 4 1 6 9 1 6 6 1 6 4 1 6 2 1 5 9 1 5 9  1 60  1 6 3 1 66 1 6 6  1 70 1 7 3 1 7 4 1 7 5 1 7 7 1 8 0 1 8 2 1 8 4 1 8 6 
1 P. 8 1 8 8 1 8 5  1 8 1 1 7 6 1 7 0 1 6 2 1 5 6 1 5 4 1 5 2 1 5 2 1 5 7  1 6 3 1 6 9 1 7 7  1 8 2 1 8 5 1 8 6 1 86 1 8 5 1 8 6 1 8 5  1 8 6 1 8 8 
1 9 0 1 92 1 9 2  1 9 0 1 8 6 1 7 8 1 6 9 1 5 9 1 5 0  1 4 3 1 4 2 1 4 6 1 5 3 1 6 6 1 7 8 1 8 6 1 9 4 1 9 8  1 9 8 1 96 1 9 3 1 9 0 1 8 9 1 9 0 
1 9 2 1 9 4 1 9 6 1 9 7  1 9 4 1 8 7  1 7 3 1 5 7 1 4 3 1 2 9 1 1 9  1 2 1 1 2 7 1 4 6 1 6 5  1 8 0 1 9 4 2 0 0  2 0 4  2 0 3 1 9 9  1 9 4 1 9 1 1 90  
1 9 3 1 9 8 2 0 2  205  2 0 6 2 0 1  1 9 0 1 7 2 1 5 2  1 3 4 1 2 3 1 1 9  1 2 3  1 3 9 1 6 2 1 8 3 2 0 0  2 1 2 2 1 7 2 1 7 2 1 1 2 0 3  1 96 1 9 3 
1 9 4 2 0 0 2 0 7  2 1 2 2 1 3  2 1 2 2 0 3  1 8 6 1 6 1  1 3 5 1 1 8  1 0 5  1 0 6 1 2 0 1 4 1  1 6 8 1 9 0 2 1 0  2 2 0  2 2 1  2 1 9 2 1 0  1 99 1 9 2 
1 9 1  1 9 7 2 0 4  2 1 2 2 1 7  2 1 9  2 1 3 1 9 7 1 7 2 1 4 0 1 1 2 9 1  8 2  90 1 0 3 1 3 0 1 5 4 1 76 1 9 3 2 0 1  2 0 3  1 9 8 1 8 9 1 8 1 
1 7 8 1 8 0 1 8 8  1 9 7 2 0 6 2 1 2 2 1 2 2 0 4 1 8 6  1 6 0 1 3 1 1 0 5  R 6  8 4  9 5  1 1 8  1 4 2 1 6 7 1 8 6 1 9 9 2 0 2  2 0 0  1 9 4 1 8 4 
1 7 7 1 7 6 1 8 1  1 9 2 2 0 2 2 1 1 2 1 4 2 1 3  2 0 0  1 7 7 1 4 9 1 2 2  1 0 0 9 0 9 4  1 1 3  1 3 5 1 5 7 1 7 9 1 94 2 0 0  2 0 0  1 9 5 1 8 5  
1 7 5 1 7 0 1 7 3  1 81 1 9 4 2 0 5  2 1 ?. 2 1 4  2 0 8  1 9 4 1 7 0 1 4 4  1 2 2  1 0 4 1 00  1 0 8 1 2 7 1 4 8 1 6 9 1 86 1 9 6 1 9 8 1 9 4 1 8 8 
1 7 8 1 6 9 1 66  1 7 2 1 8 5 1 9 6 2 0 5  2 1 0 2 1 0  2 0 3  1 8 7 1 6 5  1 4 1  1 1 9 1 1 1  1 1 3  1 2 4 1 4 1 , 6 1  1 7 9 1 9 1 1 9 6 1 96  1 90 
1 8 1 1 7 2 1 6 3  1 6 2 1 7 1 1 8 4 1 9 5 2 0 1 2 0 4  2 0 6  1 9 5  1 8 3  1 6 6 1 5 2 1 4 0 1 3 8 1 4 2 1 5 2 1 6 7  1 8 3 1 9 2 1 9 8 1 9 9 1 9 4 
1 8 6 1 7 8 1 6 4  1 5 9 1 6 4 1 7 1 1 8 ,  1 8 7 1 9 4 1 9 8 1 9 5 1 88  1 7 8 1 7 0 1 5 8 1 5 2 1 5 5 1 5 6 1 7 2 1 8 3 1 9 3 1 9 8 1 9 9 1 98 
1 9 2 1 8 3 1 7 4  1 6 4 1 6 0 1 6 0 1 6 4 1 6 9 1 7 8 1 8 1 1 8 2 1 8 3  1 7 9 1 7 5 1 7 2 1 6 8 1 6 8 1 7 0 1 7 4 1 8 2 1 9 1 1 9 4 1 9 8 2 0 0  
1 9 6 1 9 1 1 3 4  1 7 4 1 6 5 1 6 D 1 5 7 1 5 8 1 6 0 1 6 3 1 6 7 1 7 0 1 7 1 1 7 3 1 7 7 1 7 4 1 7 6 1 8 4 1 8 4 1 87 1 9 2 1 9 6 1 9 7 1 9 8 
1 9 9 1 9 '> 1 9 1  1 8 6 1 7 6 1 6 6 1 5 8 1 5 1 1 4 8 1 5 0 1 5 0  1 5 7 1 6 4 1 7 1 1 7 8 1 8 6 1 9 2 1 9 4 1 9 6 1 9 8 1 9 9 1 9 9 1 9 9 2 0 0  
2 0 3  2 0 2  2 00  1 9 8 1 9 1 1 8 1  1 6 9 1 5 7 1 5 0 1 4 3 1 4 0 1 44  1 5 2  1 6 3 1 7 6 1 9 1 2 0 1  2 0 6 2 0 9  2 0 9 2 0 8  2 0 6 2 0 6  2 0 8  
2 0 9  2 1 2 2 1 4  2 1 3  2 1 0  2 0 4  1 8 7 1 70  1 5 6 1 4 3 1 3 3 1 30  1 3 6 1 4 8 1 6 3 1 8 2 1 9 7 2 0 5  2 1 2  2 1 4 2 1 0  2 0 8  2 0 6  2 0 4  
2 0 8  2 1 2 ' 1 6  2 2 0  2 2 1  2 1 7  2 0 3  1 8 5 1 6 4 1 4 4 1 3 0 1 2 3  1 2 3  1 3 5 1 � 3 1 7 5 1 9 4 2 0 6  2 1 3 2 1 6 2 1 4 2 0 9  2 0 3  2 0 2  
2 0 2  2 0 8 2 1 4  2 2 0  2 2 4  2 2 3  2 1 3 1 9 9 1 7 6  1 5 2 1 3 2 1 20  1 1 6  1 7. 3 1 4 1 1 6 4 1 8 6 2 0 4  2 1 5 2 1 8 2 1 5 2 0 9  1 9 9 1 9 2 
1 9 2 1 9 6 2 0 4  2 1 3  2 2 0  2 2 2  2 1 8 2 0 4  1 8 4  1 5 7 1 3 2 1 1 4  1 0 4 1 0 8 1 2 4 1 4 5 1 7 0 1 8 9 2 0 3  2 0 9 2 0 9  2 0 3 1 9 3 1 8 3  
5 7 6 5  5 7 3 9  5 8 8 0  5 8 5 5 5 4 0 8  4 6 4 2  4 1 2 0 4 2 9 7  5 0 1 0 5 7 1 5 6 0 4 1 5 9 4 2 
5 7 32  5 8 0 1  5 9 20  5 6 8 2 5 0 3 8  4 3 1 8  4 1 1 9 4 6 1 8 5 3 9 1  5 9 3 3  6 0 30 5 8 4 3  
1 8 6 1 8 5 1 g 5 1 8 7 1 9 0 1 9 1  1 8 9 1 8 3 1 7 4 1 6 3 1 5 0 1 3 9 1 3 3 1 3 3 1 3 9 1 4 9 1 6 2 1 7 4 1 8 4 1 9 1 1 9 5 1 9 5 1 9 2 1 8 8 
S UM  M E A N  
3 8 4 7  1 6 0 
3 8 5 8  1 6 1 
3 8 8 9  1 6 2 
3 9 3 2  1 6 4 
4 0 0 2  1 6 7 
3 9 5 8  1 6 5 
3 9 4 4  1 6 4 
3 9 2 6  1 6 4 
4 0 3 0  1 6 8 
4 1 6 7 1 7 4 
4 1 3 9 1 7 2 
4 1 99 1 7 5  
4 2 6 8  1 7 8 
4 1 9 5 1 7 5 
4 3 5 1  1 8 1 
4 3 4 2  1 8 1 
4 0 7 0 1 7 0 
4 0 1 6 1 6 7 
4 0 5 6  1 69 
4 0 8 0 1 7 0 
4 1 0 8 1 7 1 
4 2 4 0  1 7 7 
4 2 7 7  1 7 8 
4 2 6 1  1 7 8 
4 2 5 4  1 7 7 
4 3 0 4  1 7 9 
4 4 1 3  1 8 4 
4 4 66  1 8 6 
4 4 8 6 1 8 7 
4 4 6 5  1 8 6 
4 2 9 6 1 7 9 
T O T A L 
1 2 8 8 3 9  
M O N T H L Y  M E A N  




















1 6  
1 7  
1 8 
1 9 
2 0  
2 1 
2 2 







S U M  
M E A N  
Syowa S tat ion 
69
° 
o' 2s" s 
39
° 
34' 1 3" E 
S tation 
Lat i tude 
Longi tude 
Durat ion 
Uni t  
Feb . 1 , -Feb . 2 9 , 1 9 80 
Centimetre 
H O U !l  
0 1 2 3 4 5 6 7 8 9 , 0  1 1  1 2 1 3  1 4  1 5 1 6 1 7 1 8 1 9  2 0  2 1  2 2 ? 3  
1 8 2 1 8 5 1 9 4  2 0 7  2 1 7  2 2 2 2 2 2 2 1 4  1 96  1 7 1 1 4 4 1 2 3  1 0 9 1 0 8 1 2 0 1 4 1 1 6 7 1 8 8 2 0 3 2 1 2 2 1 0 206  1 9 7 1 8 6 
1 7 8 1 7 9 1 8 6  1 9 8 2 1 1 2 2 1  2 2 4  2 1 9  2 0 7  1 8 5 1 5 7 1 3 4 1 1 7 1 1 0  1 1 7  1 3 5 1 6 0 1 8 2 2 0 1  2 1 1 2 1 4 2 1 0  2 0 1  1 9 1  
1 8 3 1 8 1 1 8 6 1 97  2 1 2 2 2 5  2 3 1 2 3 0 2 2 3  2 0 0  1 7 6 1 5 3  1 3 3 1 2 2  1 2 5 1 3 7 1 5 6 1 7 9 1 9 9 2 1 0 2 1 6  2 1 4 2 0 5  1 9 4 
1 8 5 1 8 1 1 8 4 1 9 5 2 1 0  2 2 3  2 3 2 2 3 5  2 3 3  2 2 1 2 0 0 1 77  1 5 4 1 4 5  1 4 2 1 5 4 1 7 2  1 9 6 2 1 4 2 2 3 2 3 0  2 3 0  2 2 0  2 0 8  
1 9 9 1 9 0 1 8 8  1 9 5 2 0 7  2 2 3  2 3 2 2 3 8  2 3 8  2 3 3  2 2 0 2 00  1 8 3 1 7 0 1 64 1 6 8 1 8 1  2 0 0  2 1 5 2 2 7 2 3 5  2 3 5  2 2 9  2 1 9 
2 1 0  2 D O 1 9 4 1 96 2 0 4 2 1 8  2 2 8  2 3 4  2 3 8  2 3 6  2 2 8  2 1 4  2 0 0  1 8 6 1 7 9  1 7 9  1 8 6 2 0 1  2 1 6  2 2 6 2 3 2  2 3 2 2 3 0 2 2 2  
2 1 1 2 0 4  1 9 7  1 9 6 2 0 1  2 1 0 2 1 8  2 2 5  2 2 8  2 2 8 2 2 3  2 1 4  2 0 4  1 9 5 1 9 0  1 8 8 1 9 1 1 9 9  2 1 0 2 1 9 2 2 4  2 2 7  2 2 6  2 1 8  
2 1 1 2 0 4  1 9 8  1 9 3 1 9 3 2 0 0  2 0 6 2 1 0  2 1 5 2 1 s 2 1 6  2 1 3  2 0 6 2 0 0 1 9 9  2 o u  2 o u  2 U f  2 1 4  2 2 0 2 2 6  2 2 9  2 2 9  2 2 5  
2 2 0  2 1 1 2 04 1 99 1 9 7 1 9 8 1 9 8 2 0 0  2 0 4  2 0 6  2 1 0  2 1 0  2 0 8  2 0 8 2 0 9  2 1 0  2 1 2 2 1 5 2 2 0  2 2 3 2 2 5  2 2 7  2 2 7  2 2 4  
2 2 1  2 1 6  2 1 0  2 0 3  1 9 9 1 9 6 1 9 2 1 9 0 1 9 0 1 9 1 1 9 2 1 9 5 1 9 9 2 0 0  2 0 5  2 1 1  2 1 6  2 1 7  2 2 0  2 2 2 2 2 2  2 2 2  2 2 2  2 2 2  
2 2 2  2 2 0  2 1 7  2 1 2 2 0 6  2 0 0  1 9 2 1 8 5 1 8 0  1 7 7 1 7 7  1 8 1 1 8 6 1 9 6 2 0 4  2 1 6  2 2 3  2 2 8  2 3 0  2 2 8 2 2 5  2 2 4  2 2 3  2 2 1  
2 2 0  2 2 0  2 2 0  2 1 8 2 1 3  2 0 7  1 9 6 1 8 3 1 7 3 1 6 5 1 6 1 1 6 2  1 6 6 1 8 0 1 9 6  2 0 6  2 2 1  2 2 6  2 2 8  2 2 7 2 2 4  2 1 9 2 1 5 2 1 3 
2 1 6 2 2 0  2 2 2  2 2 4  2 2 3  2 1 8 2 0 6  1 9 0 1 7 �  1 5 8 1 4 6 1 4 2  1 4 5 1 5 7 1 7 6 1 9 9 2 1 3 2 2 7  2 3 1 2 3 2  2 3 0  2 2 2  2 1 4 2 1 4 
2 1 6 2 2 1 2 2 8  2 3 4  2 3 8 2 3 7  2 2 8  2 0 8  1 8 7  1 6 4 1 4 6 1 3 6 1 3 1 1 4 1 1 6 3 1 8 7 2 0 9  2 2 4  2 3 5 2 3 7 2 3 3 2 2 6  2 1 5 2 0 8  
2 0 9  2 1 5 2 2 3  2 3 4  2 4 0  2 4 3  2 3 5 2 2 2  1 9 7 1 6 9 1 4 4 1 2 4  1 1 6 1 2 2  1 3 9 1 5 8 1 8 2 2 0 3  2 1 9 2 2 6  2 2 5  2 2 0  2 0 9  1 9 9 
1 9 8 2 0 3  2 1 3  2 2 6  2 3 7 2 4 5 2 4 5  2 3 6  2 1 8 1 9 3 1 6 4 1 3 8 1 2 6 1 2 4 1 3 8  1 6 0 1 8 6 2 0 9  2 2 6  2 3 4 2 3 4  2 2 5  2 1 3 1 9 8  
1 9 1 1 9 2 2 0 1  2 1 6  2 3 2  2 4 5  2 5 1  2 4 9  2 3 9  2 1 7  1 8 8 1 6 0  1 3 9 1 3 1  1 3 3 1 4 9 1 6 9 1 8 9 2 1 2  2 2 4 2 2 8  2 2 2  2 0 7  1 9 1 
1 7 9 1 7 4 1 7 9  1 9 6 2 1 4 2 3 1  2 4 4  2 4 5  2 4 0  2 2 7  2 0 1  1 7 4  1 5 0 1 3 6 1 3 8 1 5 0 1 6 9 1 9 2 2 1 0  2 2 2 2 2 4  2 2 0  2 0 6  1 9 0 
1 7 6 1 6 9 1 7 2 1 8 5 2 0 6  2 2 4 2 3 6  2 4 2  2 4 2  2 3 6  2 2 0  1 9 6 1 7 4 1 60  1 5 4  1 5 8 1 7 1 1 9 1 2 0 7  2 2 1 2 2 7  2 2 6  2 1 6  2 0 0  
1 8 5 1 7 3 1 66  1 6 9 1 8 4 2 0 3  2 1 8 2 3 0  2 3 5  2 3 6  2 2 7  2 1 2 1 9 6 1 8 0 1 7 3 1 7 3 1 82  1 9 6 2 0 9  2 2 2 2 2 8  2 2 8  2 2 1  2 0 9  
1 9 5 1 8 1 1 7 1 1 6 8 1 7 3  1 88  2 0 1  2 1 2  2 2 0  2 2 3  2 2 2  2 1 4  2 0 4  1 9 1 1 8 6 1 8 3 1 8 6 2 0 0  2 1 1 2 1 9  2 2 6  2 3 0  2 2 6  2 1 4 
2 0 3  1 9 1 1 80  1 7 2 1 7 0 1 7 6 1 8 5 1 9 4 2 0 3  2 0 8  2 1 0  2 1 0 2 0 7 2 0 3  2 0 4  2 0 6  2 0 7  2 1 2 2 1 9 2 2 6 2 2 9  2 3 0  2 2 8  2 2 2  
2 1 3 2 0 4  1 93  1 8 4 1 78  1 7 7 1 80 1 8 4 1 8 7  1 9 3 1 9 8  1 99  2 0 0  2 0 U  2 0 0  2 0 5  2 0 7  2 1 2  2 1 7 2 2 2 2 2 5  2 2 6  2 2 6  2 2 3  
2 1 7 2 1 1 2 04 1 9 8 1 9 2 1 8 7 1 8 2 1 8 0 1 79 1 79  1 8 1  1 8 6  1 9 2 1 9 8 2 0 6 2 1 4 2 1 9  2 2 2  2 2 3  2 2 5 2 2 6  2 2 5  2 2 2  2 2 1  
2 2 0 2 1 7  2 1 4  2 1 1 2 0 4  1 9 8 1 9 0 1 8 1 1 7 4 1 7 0 1 6 7  1 6 8 1 7 4 1 7 9 1 9 0 2 0 4  2 1 U 2 2 0  2 2 2  2 2 2 2 2 1  2 1 8  2 1 5 2 1 4  
2 1 4  2 1 5  2 1 7  2 1 7  2 1 5  2 1 1 2 0 1 1 8 8 1 7 7 1 7 0 1 6 4 1 6 3 1 6 7 1 7 6 1 9 0 2 0 8  2 2 0  2 2 6  2 3 0  2 3 0  2 2 7  2 2 1  2 1 6  2 1 4  
2 1 4  2 1 7  2 2 2  2 2 5  2 2 6  2 2 4  2 1 7 2 0 3  1 8 6  1 7 3 1 6 2 1 5 7  1 5 8 1 66 1 8 2 2 0 0  2 1 9 2 2 8  2 3 1  2 3 2  2 2 9  2 2 2 2 1 4  2 1 0 
2 1 2 2 1 6  2 2 4  2 3 0  2 36 2 3 7  2 3 3 2 2 1  2 0 3  1 8 5 1 7 0 1 6 2  1 6 2 1 6 8 1 8 6 2 0 5 2 2 2  2 3 5 2 4 1  2 4 1  2 3 4 2 2 6  2 1 6 2 0 8  
2 0 7  2 1 4 2 2 2  2 3 3  2 4 2  2 4 5  2 4 2  2 3 2  2 1 6 1 9 4 1 7 5 1 6 2  1 5 9 1 60  1 7 8 1 9 6 2 1 5 2 3 0  2 3 6 2 3 8  2 3 4 2 2 5  2 1 1 2 0 2  
5 90 7  5 8 2 9  6 0 � 0  6 2 6 5 6 0 0 0  5 3 8 9  4 8 6 5  4 9 8 6  5 6 7 1  6 3 4 9 6 5 6 3  6 2 9 9  
5 8 24 5 9 3 1  6 2 3 2  6 1 8 0 5 7 2 6 5 0 7 9  4 8 1 2  5 3 0 0  60 5 3  6 5 2 1 6 4 8 7  6 0 8 0  
2 0 4  2 0 1  2 0 1  2 0 5  2 1 0 2 1 5 2 , �  2 1 3  2 0 7  1 9 7 1 8 6 1 7 5  1 6 8 1 6 6  1 7 2 1 8 3 1 96 2 0 9  2 1 9 2 2 5 2 2 6  2 2 4 2 1 7 2 1 0  
S U M M t: A N  
4 3 2 4  1 8 0 
4 3 4 8  1 8 1  
4 4 8 7 1 8 7  
4 7 6 4 1 9 9 
4 9 8 9  2 0 8  
5 0 89 z 1 2 
5 0 4 6  2 1 0 
5 0 3 1  2 1 0  
5 0 6 5  2 1 1  
4 9 7 3  2 0 7  
4 9 7 3  2 0 7  
4 8 5 9  2 0 2 
4 7 9 7  2 0 0  
4 8 5 2  20 2 
4 6 7 3  1 9 5 
4 7 8 9 2 0 0 
4 1 7 5  1 9 9 
4 7 1  1 1 9 6 
4 8 0 9 z o o  
4 8 5 5  z o 2 
4 8 4 4 2 0 2 
4 8 9 5  2 0 4 
4 8 5 3  2 0 2 
4 8 8 9 2 0 4 
4 8 0 3  2 0 0 
4 8 7 7  2 0 3 
4 9 1 7 2 0 5  
5 0 7 3  2 1 1 
5 0 6 8  Z 1 1  
T O T A L  
1 4 0 4 2 8 
M O N T H L Y  M E A N  
2 0 1 . 8  C M  
w 
(.0 













1 3  
1 4 
1 5  
1 6  







2 4  
2 5 
2 6  
2 7  
2 8  
2 9  
3 0  
3 1 
S U M  
M E A N  
H O U R  
0 , 2 3 4 • 5 6 7 8 9 
Station 
Lat i tude 
Longi tude 
Durat i on 
Uni t  
1 0  1 , 1 2 
Syowa Station 
59' o' 2 s" s 
39' 34' 1 3" E 
Mar . 1 , -Mar . 31 , 1 9 80 
Centimetre 
n 1 4  1 5 1 6  1 7  1 8 1 9 2 0  2 1 2 2  2 .3 
1 9 8 2 n 1 2 1 3  2 2 1  2 3 7  2 4 5  2 4 6 2 3 9  2 2 6  2 0 6 1 8 5 1 6 7  1 5 8 1 5 8 1 1 0 1 90 2 0 9  2 2 8  2 3 5 2 4 2 2 3 8  2 2 1  2 1 5 2 0 4  
1 9 7 1 99 2 09  2 2 4  2 3 8 2 4 7  2 5 0  2 4 7 2 34  2 1 6  1 9 1 1 7 0  1 5 8 1 5 5  1 6 1 1 8 U 2 0 U  2 1 5  2 2 8  2 3 3  2 3 2 2 2 1  2 0 7 1 9 5 
1 8 6 1 8 5 1 96  2 1 1 2 2 9  2 4 3  2 5 0 2 5 0  2 4 3  2 2 8  2 0 7  1 8 7  1 7 2 1 6 4 1 7 0 1 8 4 2 0 2  2 2 0  2 3 2 2 3 8 2 3 6 2 2 5  2 1 1 1 9 7 
1 8 6 1 8 1 1 8 5  2 0 0  2 1 9 2 3 4 2 4 4  2 4 8  2 4 3  2 3 3  2 1 5 1 9 5 1 8 0 1 7 0 1 7 1  1 8 2 1 9 8 2 1 5  2 2 8 2 3 5 2 3 6 2 2 7  2 1 1 1 96 
1 8 3 1 7 6 1 76  1 8 5 2 0 1  2 1 9 2 3 4  2 4 0  2 4 0  2 3 5  2 2 1  2 0 2  1 8 7 1 7 7 1 7 5  1 8 3 1 9 6 2 1 3  2 2 6  2 3 6  2 3 7  2 3 2 2 1 9  2 0 3  
1 8 9 1 8 2 1 7 8 1 8 2 1 9 5 2 1 1 2 2 6 2 3 4  2 3 8  2 3 7  2 3 0  2 1 5 2 0 1  1 9 7. 1 8 7 1 9 1 2 0 2  2 1 5 2 2 6  2 3 4  2 3 8 2 3 5 2 2 6 2 1 1 
1 9 8 1 8 8 1 8 0  1 8 0 1 8 8  2 0 1  2 1 4  2 2 4  2 3 0  2 3 1  2 3 0  2 2 1  2 1 1  2 0 5  2 0 0  2 0 0 2 0 7  2 1 8  2 2 8  2 3 6 2 3 9  2 3 7 2 2 9  2 1 9  
2 0 4 1 9 4 1 8 7  1 8 3 1 8 6 1 9 7  2 0 6  2 1 4  2 2 1  2 7. 4  2 2 5  2 2 1  2 1 7 2 1 3  2 1 2  2 1 2 2 1 6 2 2 2  2 3 0 2 3 6  2 3 8 2 3 6 2 3 1  2 2 1  
2 1 0  1 9 9 1 9 2 1 8 6 1 86 1 9 0 1 9 6 2 0 4  2 0 8  2 1 3  2 1 6  2 1 5  2 1 4  2 1 4  2 1 4  2 1 7 2 2 0  2 2 3  2 2 8  2 3 2  2 3 4  2 3 2 2 3 1 2 2 6  
2 1 6  2 0 8  2 0 2  1 9 5 1 9 ? 1 9 0 1 9 0 1 9 1 1 9 2 1 9 5 1 9 7  2 0 1  2 0 5  2 0 8  2 1 2  2 1 6 2 2 2  2 2 7  2 3 1  2 3 1  2 3 0  2 2 7  2 2 4  2 1 9  
2 1 5 2 1 3 2 09  2 0 3  1 9 5 1 8 7  1 8 0 1 7 6 1 7 5 1 7 7 1 80  1 8 5 1 9 1 1 9 8 2 0 8 2 1 7 2 2 4  2 2 7  2 2 8  2 2 8 2 2 7  2 2 4  2 2 2  2 1 8  
2 1 8  2 1 7  2 1 6  2 1 2  2 1 0 2 0 3  1 9 2 1 8 2 1 7 2 1 6 5  1 64  1 6 7 1 7 5 1 8 6 2 0 2  2 1 5 2 2 8  2 2 9  2 3 1  2 3 0  2 2 5  2 1 9 2 1 4  2 1 4  
2 1 5 2 1 7 2 2 0  2 2 2  2 2 0  2 1 4  2 0 2 1 8 5 1 7 3  1 6 2 1 5 4  1 5 3  1 6 2 1 7 7 1 9 5  2 1 3  2 2 6  2 3 3  2 3 5  2 3 2  2 2 4  2 1 5 2 0 8  2 0 4  
2 0 6  2 1 2  2 2 0  2 2 8  2 3 1  2 2 8  2 1 9 2 0 2  1 8 5 1 7 0 1 5 4 1 4 9  1 5 0 1 6 3 1 8 3 2 0 5  2 2 4 2 3 5 2 4 0 2 3 7 2 2 8  2 1 4 2 0 3  1 9 6 
1 9 8 2 0 7  £ 1 8  2 3 0  2 3 8 2 4 1  2 3 6 2 2 2  2 0 0  1 7 6 1 5 6 1 4 6 1 4 3 1 4 9 1 7 1 1 9 3 2 1 6  2 3 0  2 3 6  2 3 6  2 2 5  2 0 9  1 9 2 1 84 
1 8 2 1 9 0 2 06  2 2 3  2 3 6 2 4 4  2 4 6  2 3 8  2 1 9  1 9 4 1 7 0  1 5 0 1 4 2 1 4 6 1 6 1  1 8 4 2 0 6  2 2 2  2 3 2 2 3 4 2 2 5  2 0 8 1 8 6 1 7 2 
1 6 6 1 7 3 1 90  2 1 1 2 3 0 2 4 5 2 5 2 2 5 0  2 3 9  2 1 9 1 9 4 1 7 0 1 5 9 1 5 5 1 6 7 1 8 5 2 0 7  2 2 5  2 3 4  23 7 2 3 0  2 1 2 1 8 8  1 7 0 
1 5 4 1 5 1 , 6 6 1 8 8 2 1 0  2 3 0  2 4 3 2 4 9  2 4 6 2 3 2  2 1 0  1 8 6  1 6 7 1 6 1  1 6 4 1 7 8 1 9 6 2 1 2  2 2 4  2 3 4  2 28 2 1 0 1 8 3 1 5 8  
1 4 3 1 3 3 1 38  1 5 5 1 8 1 2 D6  2 2 7 2 4 2  2 4 5  2 3 4  2 1 8  1 9 4  1 7 3 1 6 1 1 5 9 1 7 0 1 9 2 2 1 2 2 2 5 7 2 9  2 2 4  2 1 0  1 8 9  1 6 4  
1 4 2 1 2 5  1 2 1  1 3 4 1 5 5 1 8 5 . 2 1 ?  2 2 9  2 3 5  2 3 6  2 2 8  2 1 2  1 9 3 1 8 2  1 7 9 1 8 6 2 0 1  2 1 5 2 3 0 2 3 8 2 3 5  2 2 5  2 0 3  1 8 0 
1 5 7 1 3 6 1 2 4  1 2 5 1 4 0  1 6 0 1 8 0 1 9 9 2 1 3  2 2 1 2 2 0  2 1 0  2 0 3  1 9 4 1 9 0  1 9 2 2 0 2  2 1 4  2 2 7  2 3 8  2 3 R  2 2 8  2 1 4  1 9 7 
1 8 0 1 6 0 1 4 5  1 4 0 1 4 2 1 5 3 1 6 9 1 8 4 1 9 7 2 0 8  2 1 2 2 0 9  2 0 6  2 0 4  2 0 4  2 0 4  2 0 9  2 2 0  2 3 0  2 3 6 2 3 9  2 3 4 2 2 7  2 1 4  
1 9 6 1 8 3 1 7 3  1 6 2 1 6 0 1 66 1 7 1 1 7 9 1 8 5  1 9 3 1 99  2 0 1  2 0 3  2 0 7  2 1 4  2 1 6  2 2 2  2 2 7  2 3 3 2 4 0 2 4 1  2 3 6 2 3 1  2 2 3  
2 1 2  2 8 2  1 9 5  1 P 7 1 8 0 1 7 6 1 7 4 1 7 5 1 7 5 1 80 1 8 6 1 9 1 1 9 7 2 0 6  2 1 7  2 2 7  2 3 2  2 3 6 2 4 0  2 3 9  2 3 7  2 3 4 2 2 8  2 2 5  
2 2 0  2 1 5 2 1 3  2 0 6  2 0 2 1 97 1 8 7 1 7 9 1 74  1 7 2 1 7 4  1 7 8 1 8 7 1 9 7 2 1 0  2 2 4 2 3 4  2 3 8  2 3 8  2 3 6 2 3 1  2 2 4 2 1 9  2 1 7  
2 1 5  2 1 7  2 1 9  2 2 0  2 1 9  2 1 3 2 0 1  1 8 9 1 7 7 1 6 8 1 6 5  1 6 7  1 7 4 1 8 6 2 0 2  2 1 8  2 3 1  2 3 9  2 3 8 2 3 2 2 2 3  2 1 3  2 06  2 0 3  
2 0 3  2 0 9  2 1 7  2 2 3  2 2 6  2 2 3  2 1 3 1 9 6 1 7 8  1 6 6 1 5 6 1 5 4  1 6 2 1 7 6 1 9 4 2 1 4  2 2 8  2 3 6  2 3 8  2 3 1  2 1 9  2 0 4  1 9 3 1 9 2 
1 9 4 2 0 2 2 1 5  2 2 5  2 3 1  2 3 2  2 2 5 2 0 9  1 8 5  1 6 4 1 5 2 1 4 4  1 4 9 1 6 4 1 8 5 2 0 5  2 2 1 2 3 0  2 3 3  2 2 6 2 1 2 1 9 5 1 8 2  1 76  
1 7 8 1 8 8  2 04 2 2 1  2 3 3 2 3 8 2 3 1 2 2 0  1 9 8 1 7 6 1 5 9 1 4 9 1 4 9 1 6 5  1 8 3 2 0 2  2 2 1  2 3 4  2 3 4  2 2 7  2 1 4  1 9 3 1 76 1 66  
1 6 6 1 7 5 1 94 2 1 5  2 3 2 2 4 0  240  230  2 1 2  1 8 6 1 6 6 1 5 0  1 4 7 1 5 6 1 7 3 1 9 5 2 1 5 2 2 8 2 3 5 2 2 7 2 1 1 1 8 9 1 69 1 5 7 
1 5 3 1 6 2 1 8 1  2 0 3  2 2 6  2 4 1  2 4 6 2 3 9  2 2 3  1 9 9 1 7 7 1 5 8 1 5 1 1 5 7 1 7 5 1 9 8 2 1 9 2 3 5  2 4 2 2 3 5 2 1 8  1 9 6 1 7 5 1 5 9 
5 8 8 0  5 9 0 2  6 H 8  6 7 0 2 6 4 13 1  5 9 1 1 5 4 86 5 8 0 8  6 6 2 6  7 1 9 5  7 1 1 2  6 4 1 2  
5 8 0 0  6 1 0 6 6 5 9 9 6 6 6 5  6 2 1 6  5 6 1 7 5 5 4 6  6 1 9 6 6 9 7 3  7 2 5 5 6 7 9 1 6 0 8 0  
1 9 0 1 8 7 1 90  1 9 7 2 0 5  2 1 3  2 1 6 2 1 5 2 0 9  2 0 1  1 9 1  1 8 1  1 77  1 7 9 1 8 7 2 0 0  2 1 4 2 2 5  2 3 2 2 3 4 2 2 9  2 1 9  2 0 7  1 9 6 
S U M M E A N  
5 0 6 4 2 1 1 
5 0 0 7  2 0 9  
5 0 66  2 1 1 
5 0 3 2  2 , o  
4 9 9 6  2 0 8  
5 0 7 5  2 1 1  
5 1 1 4 2 1 3  
5 1 4 6 2 1 4  
5 1 00 2 1 3 
5 0 2 1 2 0 9  
4 9 0 7 2 0 4  
4 8 8 6 2 0 4  
4 8 6 1 2 0 3  
4 8 8 2  Z 0 3  
4 8 5 2  2 0 2  
4 8 1 6 2 0 1  
4 9 0 8  2 0 5  
4 7 8 0  1 9 9 
4 6 2 4 1 9 3 
4 6 8 1 1 9 5 
4 6 2 2  1 9 3 
4 7 2 6  1 9 7  
4 8 6 1  2 0 3 
4 9 5 1  2 0 6 
4 9 7 2  2 0 7  
4 9 3 5  2 0 6  
4 8 5 1 2 0 2 
4 7 5 6  1 9 8 
4 7 5 9 1 9 8 
4 7 0 8 1 9 6 
4 7 6 8  1 9 9 
T O T A L  
1 5 1 7 2 7 
M O N T H L Y  M E A N  
2 0 3 . 9  C M  
.i::.. 
0 









1 0  











2 2  




2 7  
2 8 
2 9  
3 0  
S U M  
M E A  "I 
H O U R  
0 1 2 3 4 5 6 7 8 Q 
St at ion 
Lat i tude 
Longi tude 
Durat ion 
Uni t  
1 0  , 1 1 2 
Syowa Station 
59' o' 2s� s 
39
° 
34 1 3' E 
Apr . 1 , -Apr . 30 , 1 9 80 
Cent ime tre 
1 3 1 4 1 5 1 6  1 7 1 8 1 9 2 0  2 1  2 2  2 3  
1 4 9 1 5 5 1 7 2  1 9 5 2 2 0  2 4 2  2 5 1  2 5 0  2 3 8  2 1 8 1 9 6  1 7 6 1 6 4 1 66 1 7 6 1 9 4 2 1 7 2 3 2  2 4 1  2 4 0 2 2 7  2 0 6  1 8 1 1 6 2 
1 4 6  1 4 8 1 5 9  1 8 3 2 1 1 2 3 2  2 4 8  2 5 4  2 4 6  2 3 2 2 1 1 1 9 1 1 7 6 1 7 3 1 7 8 1 9 5 2 1 5  2 3 2  2 3 8  2 4 2 2 3 5  2 1 6 1 8 9  1 6 8  
1 5 1 1 4 5 1 5 3  1 7 3 1 9 8 2 2 3 2 4 3  2 5 4  2 5 3  2 4 3  2 2 6 2 0 8  1 9 4 1 8 6  1 8 5 1 9 8 2 1 7  2 3 5  2 4 9 2 5 1  2 4 6  2 3 0 2 0 8  1 82 
1 6 7 1 5 7 1 5 7  1 6 9 1 9 2 2 1 7 2 3 7  2 5 2  2 5 8  2 5 2  2 4 1  2 2 7  2 1 2  2 0 2  2 0 0  2 1 0  2 2 4  2 4 0  2 5 5  2 � 9  2 5 5 2 4 3  2 2 2  1 99 
1 7 9 1 6 4 1 5 8  1 6 5 1 8 1 2 0 2 2 7. 1  2 3 7  2 4 6  2 4 7  2 4 4  2 3 2 2 2 0  2 1 2  2 0 8  2 1 3  2 2 3  2 3 4  2 4 6 2 5 2 2 5 0  2 3 9  2 2 3  2 0 3  
1 8 4 1 70  1 6 2  1 6 3 1 7 3 1 89 2 0 5 2 2 2  2 3 1  2 3 7  2 4 0  2 3 4 2 3 0 2 2 5  2 2 3  2 2 4  2 3 3  2 4 2  2 5 0  2 5 3 2 5 3  2 4 5 2 3 4  2 1 7  
1 9 8 1 8 4 1 7 4  1 6 8  1 7 1 1 8 0 1 9 1 2 0 3 2 1 4 2 2 1  2 2 8  2 2 8  2 2 8  2 3 0  2 3 1  2 3 2  2 3 5  2 4 2  2 4 7  2 5 2  2 4 8  2 4 4  2 3 3  2 2 2  
2 0 9 1 9 8 1 8 7  1 7 9 1 76 1 7 8 1 8 2 1 8 9 1 96 2 0 4 2 1 3  2 2 1  2 2 3  2 2 8  2 3 5 2 39  2 4 U 2 4 4  2 4 7  2 4 8 2 4 4  2 3 9 2 3 4  2 2 8  
2 2 0  2 1 3 2 0 4  1 9 7 1 9 0 1 8 6  1 8 2 1 8 1  1 8 2  1 8 7 1 9 3  2 0 3 2 1 2  2 2 2  2 3 3  2 4 1  2 4 5  2 4 7  2 4 4  2 4 4 2 3 7  2 3 2  2 2 8  2 2 6  
2 2 4  2 2 3  2 2 2  2 1 7 2 1 3 2 0 3  1 9 4 1 8 5 1 7 7 1 7 4 1 7 8 1 86  1 9 8 2 1 5  2 3 1  2 4 4  2 5 2  2 5 2 2 4 6 2 4 0  2 2 9  2 2 2  2 1 8 2 1 6 
2 2 0  2 2 6  2 3 0  2 3 2  2 3 0 2 ?. 1  2 Cl 8  1 9 2 1 7 7 1 6 6 1 6 3 1 6 9  1 8 1 1 9 8 2 2 0  2 3 7  2 4 7  2 5 1  2 4 5  2 3 4 2 2 3  2 1 0 2 0 1 2 0 2  
2 0 7  2 1 8  2 3 1  2 4 1  2 4 4  2 3 9  2 2 7  2 1 1 1 8 8  1 6 6 1 5 6  1 5 6  1 6 2 1 8 0 2 0 4  2 2 3  2 3 8  2 4 6  2 4 0  2 2 9  2 1 1 1 9 2 1 7 9 1 7 7 
1 8 6 2 0 2  2 2 0  2 3 6  2 5 1  2 5 6  2 5 0 2 3 3 2 1 1  1 8 9 1 7 0 1 5 9 1 5 9 1 70  1 9 2 2 1 4  2 3 2 2 4 4  2 4 2  2 3 1  2 1 2 1 8 8 1 7 0 1 6 1  
1 6 5 1 8 3 2 0 8  2 3 2  2 5 4 2 6 6  2 6 8  2 5 8 2 3 7  2 1 0  1 8 6 1 7 0 1 6 5 1 7 6 1 9 5 2 1 7  2 3 6 2 5 0  2 5 0  2 3 8  2 1 6  1 8 6 1 6 1 1 4 5 
1 4 2 1 6 0 1 83  2 1 3 2 4 3  2 6 5  2 7 3  2 6 9 2 5 3  2 3 0  2 0 6 1 8 6  1 7 6 1 8 1  1 9 8 2 1 8  2 3 5  2 4 8  2 5 1  2 4 3 2 2 2 1 9 4 1 6 6 1 4 1 
1 3 2 1 4 0 1 6 0 1 9 0 2 2 2  2 4 8  2 6 8  2 7 5  2 1 n  2 5 3  2 3 1  2 1 1 1 9 5 1 9 1  2 0 2  2 1 9  2 3 5  2 5 2  2 5 7  2 5 4 2 3 1  2 0 9  1 7 8 1 5 2  
1 3 0 1 2 5 1 4 1  1 6 4 1 9 4 2 2 7  2 4 8  2 6 4  2 6 8  2 5 8  2 4 4  2 3 0 2 1 5 2 0 6  2 1 2 2 2 6  2 4 2  2 5 7  2 6 8  2 6 7 2 5 5  2 3 2 2 0 1  1 7 1  
1 4 7 1 3 2 1 3 2  1 4 9 1 7 3 2 0 2  2 2 5 2 4 4  2 5 3  2 5 2  2 4 5  2 3 3  2 2 0  2 1 1 2 1 1  2 2 1 2 3 5  2 5 0  2 6 0  2 6 2 2 5 3  2 4 1  2 1 4 1 8 5  
1 6 6 1 4 6 1 3 5  1 4 3 1 60 1 7 8 2 0 0  2 1 9  2 3 0 2 3 6  2 3 5  2 3 0  2 2 4  2 1 9  2 1 7  2 2 0 2 3 3  2 4 6  2 5 6  2 60 2 5 8  2 4 6  2 2 8  2 0 7  
1 8 6 1 6 9 1 5 6  1 5 5 1 6 1 1 7 3  1 9 1 2 0 4  2 1 7  2 2 4  2 2 8  2 2 6  2 2 4  2 2 6  2 2 4  2 2 6  2 3 4  2 4 0  2 4 6  2 5 2 2 4 8 2 3 9  2 2 7  2 1 1 
1 9 5 1 8 0 1 7 0  1 6 2 1 6 2 1 67  1 7 8 1 8 7  1 96  2 0 5  2 1 1 2 1 3 2 1 8  2 2 3  2 2 6  2 2 8  2 3 2  2 3 5  2 3 9 2 4 1 2 4 0  2 3 3 2 2 6  2 1 7  
2 0 6  1 9 8 1 8 9  1 8 2 1 7 5 1 7 5 1 7 7 1 7 8 1 8 3  1 8 8 1 9 4  2 0 0  2 0 8  2 1 5 2 2 2  2 2 8 2 3 1  2 3 2  2 3 2  2 3 2 2 2 9  2 2 3 2 1 9  2 1 6  
2 1 1 2 0 5  2 04 2 0 0  1 9 4 1 8 9 1 8 6 1 8 1 1 8 0  1 8 2 1 8 7  1 9 5 2 0 4  2 1 3 2 2 2  2 2 8  2 3 4 2 3 3  2 2 9  2 2 1  2 2 0  2 1 4  2 1 0  2 n 8  
2 0 9  2 1 0  2 1 2  2 1 4  2 1 0  2 0 2  1 9 4 1 8 7 1 7 8 1 7 6 1 7 8 1 7 9 1 9 1 2 0 4  2 1 3 2 2 2  2 3 1  2 3 0  2 2 6  2 1 9 2 1 1 2 0 2  1 9 6 1 9 6 
2 0 0  2 0 1  2 1 4  2 2 1  2 2 2  2 2 0  2 1 3 1 9 6 1 8 7 1 8 1 1 7 8 1 s o 1 9 n 2 0 3  2 1 6  2 2 s  2 3 7  2 3 8  2 3 2  2 2 3 2 1 0 2 0 0  1 9 1 1 9 1 
1 9 7 2 0 7 2 2 1  2 3 2  2 3 7  2 3 7  2 3 1 2 1 8  2 0 2  1 9 0 1 8 4 1 8 3 1 8 9 2 0 1  2 1 6  2 2 9  2 4 0  2 4 3  2 3 7  2 2 7  2 1 0 1 96 1 8 3 1 8 0 
1 86  2 0 0  2 1 5  2 3 2  2 4 3  2 4 7  2 4 2 2 3 0  2 1 2  1 9 6 1 8 5 1 8 2  1 8 8 2 0 1  2 1 7  2 3 3  2 4 4  2 4 8  2 4 2 2 2 9  2 1 0 1 9 1 1 7 7 1 7 2 
1 7 8 1 9 2 2 1 1  2 3 2  2 4 8 2 5 7  2 5 7  2 4 6  2 2 8  2 0 8  1 9 3 1 8 4  1 8 5 1 9 6  2 1 3  2 2 7  2 4 1  2 4 6 2 4 2 2 2 8  2 0 9  1 8 4 1 66  1 5 5 
1 5 5 1 6 8 1 8 9  2 1 4  2 36  2 5 0 2 5 5 2 4 9  2 3 4  2 1 5 1 9 9 1 8 7 1 8 4 1 9 4 2 0 8  2 2 5  2 4 1  2 4 8 2 4 6  2 3 6  2 1 5 1 8 8 1 67  1 5 2  
1 4 8 1 5 8 1 7 9  2 0 7  2 3 1 2 5 1  2 6 1 2 5 8  2 4 7  2 3 0  2 1 1 2 0 0  1 9 3 1 9 8 2 1 3  2 3 0  2 4 8  2 5 6  2 5 7  2 4 8 2 2 7  2 0 0  1 7 6 1 5 6  
5 3 9 3  5 5 4 8  6 2 1 5 6 7 0 6 6 5 9 2  6 1 5 4  5 9 2 8  6 3 4 1  7 0 4 7  7 3 6 0 6 9 4 0 6 0 0 6 
5 3 8 3  5 8 6 0  6 5 2 2  6 7 ? 6  6 3 7 0 5 9 7 9  6 0 6 5 6 6 8 9  7 2 Q 3  7 2 6 1 6 4 8 4  5 6 1 8  
1 8 0 1 7 9 1 8 5  1 9 5 2 J 7  2 1 7 2 2 4  2 2 4 2 2 0  2 1 2  2 0 5  1 9 9  1 9 8 2 0 2  2 1 1 2 2 3  2 3 5  2 4 3  2 4 5 2 4 2 2 3 1  2 1 6 2 0 0  1 8 7  
S U M M E A N  
4 8 6 8  2 0 3  
4 9 1 8  2 0 5 
5 0 5 1  2 1 0  
5 2 4 7  2 1 9  
5 1 9 9  2 1 7  
5 2 3 9  2 1 8  
5 2 0 4 2 1 7  
5 1 8 1 2 1 6  
5 1 4 9 2 1 5 
5 1 5 9 2 1 5 
5 0 8 3  2 1 2  
4 9 6 5 2 0 7  
4 9 7 8  2 0 7  
5 0 7 2  2 1 1 
5 0 9 6  2 1 2 
5 1 Fl 1 2 1 6  
5 2 4 5 2 1 9  
5 1 5 0 2 1 5 
5 0 9 2  2 1 2 
5 0 8 7  z 1 2 
4 9 8 4  2 0 11  
4 9 3 2  2 0 6  
4 9 5 6  2 0 7  
4 8 90 2 0 4  
4 9 7 8  2 0 7  
5 0 9 0  2 1 2 
5 1 2 2 2 1 3  
5 1 2 6 Z 1 4  
5 0 5 5  2 1 1 
5 1 8 3  2 1 6 
T O T A L  
1 5 2 4 8 0  
MO N T H L Y  M E A N  
2 1 1 . 8 C M  
"'"' ...... 
















1 6  
1 7 
, 8 
1 9  
2 0  
2 1 
2 2  
2 3  
2 4 
2 5  
2 6 
2 7  
2 8  
2 9  
3 0  
3 1 
S U M  
M E A N  
H O U P  
0 1 2 3 4 5 6 7 8 9 
S tat ion 
Lat i tude 
Longi tude 
Durat ion 
Un i t  
, 0  1 1  1 2 
Syowa S tation 






May 1 , -May 31 , 1 9 80 
Cent ime tre 
1 3  1 4  1 5 1 6  1 7  1 8 1 9  2 0  2 1  2 2  2 3  
1 4 8 1 5 3 1 6 9  1 9 6 2 2 5  2 4 8  2 6 2 2 6 7 2 5 9 2 4 5  2 2 9  2 1 5 2 0 2  2 0 1 2 1 1 2 2 6  2 4 3  2 5 6 2 6 0  2 5 5  2 3 6 2 1 1  1 8 3 1 5 9  
1 4 5 1 4 2 1 5 4  1 7 6 2 a 3  2 2 B 2 4 9 2 5 8  2 5 8  2 4 8  2 3 3  2 1 9  2 0 5  2 n 1  2 0 8  2 2 0  2 3 6  2 4 8  2 5 1 2 4 8 2 3 4  2 0 7 1 8 0 1 5 5 
1 3 6 1 2 8 1 3 3 1 5 2 1 7 7 2 Q 4  2 2 5  2 4 0 2 5 0  2 4 7  2 3 7  2 2 6  2 1 6  2 1 0 2 1 3 7. 2 2  2 3 5  2 4 6  2 5 2  2 5 3  2 4 2  2 2 4  2 0 0  1 7 3 
1 5 5 1 4 4 1 3 9  1 5 1 1 6 9 1 9 2 2 1 5 2 3 3  2 4 4  2 4 6  2 4 3  2 3 9  2 2 9  2 2 2  2 2 2  2 2 6  2 3 8  2 5 2  2 5 6  2 � 7 2 5 3  2 3 6 2 1 8 1 9 5 
1 1 o 1 5 9 , 5 2 1 5 4 1 6 6 1 8 4 2 o 3 2 1 9 2 1 3  2 4.0 2 4 3 2 4 2 2 3 1 2 3 3 2 3 2 2 3 1  2 4 , 2 4 8 2 5 3 2 s 7 2 5 3 2 4 3 2 3 o 2 o 8 
1 9 1 1 7 4 1 6 3  1 6 1 1 6 6 1 7 9  1 9 4 2 0 5  2 1 8  2 3 1  2 3 7  2 3 9  2 4 0  2 3 9  2 3 8  2 3 8 2 4 1  2 4 6  2 5 1  2 5 3 2 5 2  2 4 8 2 3 8  2 2 4  
2 1 4  2 0 0  1 g 11  1 8 1 1 78  1 � 0  1 8 9 1 9 5 2 0 5  2 1 5 2 2 5  2 3 4  2 3 8 2 4 3  2 4 7  2 4 6  2 4 6  2 4 8 2 4 8 2 5 0  2 4 9  2 4 5 2 4 1  2 3 4  
2 2 7  2 2 0  2 1 2  2 0 5  1 9 7 1 9 2 1 8 9 1 9 0 1 9 6 2 0 1 2 1 1 2 2 2  2 3 0 2 3 9 2 4 6  2 4 9  2 4 8  2 4 4  2 4 0 2 3 7  2 3 0  2 2 8  2 2 6 2 2 4  
2 2 6  2 2 6  2 2 3  2 2 0  2 1 3  2 0 2  1 9 4 1 8 6 1 8 3  1 8 5 1 9 2  2 04  2 1 5  2 2 8  2 4 0  2 4 5  2 4 5  2 4 1  2 3 3  2 2 4  2 1 5 2 1 0  2 0 9  2 1 2 
2 1 9  2 2 6 2 30  2 3 4  2 3 3  2 2 4  2 1 2 2 0 0 1 9 0 1 8 1 1 8 3 1 9 2 2 0 3  2 1 6  2 3 0  2 3 9 2 4 1  2 3 5 2 2 3  2 0 7 1 9 4 1 8 5 1 8 1 1 8 5 
1 9 7  2 0 7 2 2 2  2 3 2  2 3 5 2 3 0  2 2 0  2 0 2 1 8 6  1 7 5 1 6 7 1 7 2 1 8 1 1 9 7 2 1 3  2 2 5  2 3 3  2 2 7  2 1 5 1 9 7 1 7 6 1 6 2 1 5 2 1 5 4 
1 6 9 1 8 6 2 0 7  2 3 0  2 4 4  2 4 8  2 4 2  2 2 6  2 0 9  1 9 1 1 8 0 1 7 8  1 8 3 1 9 8 2 1 3  2 2 5 2 3 7  2 3 4  2 2 3  2 0 3  1 7 6 1 5 4 1 3 8  1 3 4 
1 4 6 1 6 5 1 9 1  2 ? 0  2 4 1 2 5 5  2 5 7 2 4 9  2 3 1  2 1 1  1 9 6 1 8 8 1 8 9 2 0 2  2 1 6  2 3 0  2 4 1  2 4 2 2 3 4  2 1 2 1 8 1 1 5 5 1 2 9 1 1 8  
1 2 0 1 3 8  1 6 5  1 9 4 2 2 4  2 4 5  2 5 5  2 5 3  2 4 4  2 2 7  2 1 0  2 0 0  1 96 2 0 3 2 1 9  2 3 3  2 4 5  2 5 4  2 5 0  2 3 3  2 0 9  1 7 7 1 4 6 1 2 8 
1 2 0  1 3 1 1 5 6  1 8 6 2 1 8 2 4 0 2 6 0 2 6 8  2 6 4 2 5 4 2 3 9  2 2 4  2 1 8  2 1 8  2 2 9 2 4 4  2 5 8  2 6 4  2 6 7  2 5 8  2 3 3  2 0 4  1 7 1  1 4 5 
1 2 7 1 2 5 1 4 1  1 6 7 1 96 2 2 5  2 5 0 2 6 3  2 6 6  2 6 0  2 5 0  2 3 8  2 2 6  2 2 3 2 3 1  2 4 3  2 5 7  2 6 6  2 6 8  2 6 ?. 2 4 5  2 1 7  1 8 8 1 5 7 
1 3 7 1 2 5 1 30  1 4 7 1 72  2 0 0 2 2 4 2 4 0  2 4 9  2 5 1  2 4 6  2 4 0  2 3 3 2 2 5 2 2 8  2 4 0  2 5 1  2 6 0  2 6 7 2 6 9 2 5 7  2 3 9  2 1 3  1 8 5 
1 6 1  1 44  1 3 9  1 4 7 1 6 3 1 8 3  2 0 6 2 2 3  2 3 5  2 4 0  2 3 9  2 3 6  2 3 1  2 2 6 2 2 4  2 2 8  2 3 8  2 4 9  2 5 7  2 5 8  2 5 3 2 4 0  2 2 2  1 9 8 
1 7 8 1 6 2 1 5 0  1 4 8 1 5 8  1 7 2 1 8 9 2 0 3  2 1 7  2 2 7 2 2 8  2 2 8  2 2 8  2 2 6 2 2 4  2 2 5  2 3 0  2 3 9  2 4 5  2 � 0  2 4 8  2 4 0  2 2 9  2 1 1 
1 9 5 1 8 1 1 7 0  1 6 4 1 6 5 1 7 3 1 8 5 1 9 8 2 0 9 2 1 8  2 2 3  2 2 6  2 3 0  2 3 0 2 3 1  2 2 9  2 3 1  2 3 6  2 3 8 2 4 2 2 4 0  2 3 4 2 2 8  2 1 7  
2 0 5  1 9 7 1 86 1 8 0 1 7 6 1 7 6 1 8 1 1 8 8 1 9 7 2 0 4  2 1 2 2 1 9  2 2 2  2 2 5 2 2 9  ?. 3 0  2 2 8 2 2 8  2 2 8  2 2 8  2 2 8  2 2 4  2 2 1  2 1 6 
2 1 4  2 0 9 2 03  2 0 0 1 9 5 1 9 2 1 9 4 1 9 6 1 9 7  2 0 3  2 1 0  2 1 8 2 2 5  2 3 0  2 3 2 2 3 5 2 3 2  2 2 9  2 2 8  2 2 3 2 1 8  2 1 7 2 1 3  2 1 3 
2 1 7  2 1 7 2 1 6  2 1 7  2 1 3  2 0 8  2 0 3 2 0 0  1 9 9 2 0 1  2 0 4  2 1 3  2 2 3  2 3 0 2 3 4  2 3 9  2 3 7  2 3 0 2 2 5  2 1 9  2 0 9  2 0 4  2 0 3  2 0 6  
2 1 0  2 1 7 2 2 1  2 2 6  2 2 5  2 2 0  2 1 3 2 0 6  2 0 1  1 9 9  2 0 2  2 0 8  2 1 9  2 2 8 2 3 4  2 3 9  2 3 9  2 3 1  2 2 2  2 1 2 2 0 0  1 9 1 1 8 8 1 90 
1 9 9 2 0 9  2 2 0  2 2 6  2 3 0  2 3 0 2 2 3 2 1 2 2 0 4  1 9 9 1 9 5 1 9 9 2 0 8  2 1 8 2 2 7  2 3 4  2 3 8 2 3 3 2 2 1  2 1 0 1 9 5 1 8 2 1 7 5 1 7 6  
1 8 7 2 0 0 2 1 5  2 3 0  2 3 8 2 4 1  2 3 8 2 ? 6  2 1 5  2 0 4  1 9 9  1 9 5 2 0 6 2 1 7 2 2 9  2 3 6  2 4 0  2 4 0  2 3 0  2 1 6 1 9 5 1 79 1 6 9 1 6 5  
1 7 5 1 9 0 2 1 0  2 3 1  2 4 6  2 5 4  2 5 4 2 4 7  2 3 5  2 2 1  2 1 2 2 0 9  2 1 5 2 2 5 2 3 6  2 4 9  2 5 6  2 5 5  2 4 6  2 2 8  2 0 3  1 8 2 1 66 1 6 0 
1 6 8 1 � 5 2 08  2 2 9 2 5 0 2 6 2  2 6 6  2 6 2  2 5 0  2 3 4  2 2 3  2 1 1 2 1 1  2 2 1  2 3 9  2 5 1  2 5 8  2 6 0  2 s 1  2 3 6  2 1 2 1 8 5 1 6 3 1 5 0 
1 5 1 1 6 4 1 8 7  2 1 4  2 3 7  2 5 7  2 6 6 2 6 2  2 5 4  2 3 9  2 2 6  2 1 9 2 1 5  2 2 2 2 3 5  2 4 9  2 5 8  2 6 2  2 5 8  2 4 3 2 1 8  1 9 2 1 6 4  1 4 8  
1 4 3 1 4 5 , 6 8  1 9 6 2 2 1  2 4 5  2 6 2  2 6 5  2 6 2  2 5 1  2 3 7  2 2 5  2 2 0 2 2 2  2 3 3  2 4 7  2 5 8  2 6 3  2 6 3  25 1 2 3 0  2 0 1  1 7 3  1 5 2 
1 4 0 1 4 0 1 5 5  1 8 0 2 0 �  2 3 6 2 5 4  2 6 5  2 6 5  2 5 8  2 4 7  2 3 8  2 2 9  2 2 8  2 3 4 2 4 6  2 5 9  2 6 8  2 7 0  2 6 1 2 4 4  2 1 7 1 8 7 1 6 2 
5 3 9 0  56 2 3 6 3 g ;>  6 9 7 4 7 0 2 5 6 7 7 8  6 7 2 9 7 0 7 7  7 5 3 8  7 5 7 3  6 9 2 8  5 9 4 4  
5 4 0 9  5 9 9 4  67 ? 5 7 0 4 7  6 9 0 6  6 7 2 2  6 8 5 2 7 3 1 9 7 6 :5 4  7 3 5 2 6 4 3 3  5 5 5 4  
1 7 4 1 7 4 1 8 1  1 9 3 2 0 6  2 1 7 2 2 5 2 2 7  2 2 7  2 2 3  2 1 9  2 1 7  2 1 7  2 2 1  2 2 8  2 3 6  2 4 3  2 4 6  2 4 4  2 3 7  2 2 3  2 0 8 1 9 2  1 7 9 
S U M M E A N  
5 2 5 9  2 1 9 
5 1 0 6 Z 1 3 
5 04 1  2 1 0  
5 1 7 4 2 1 6 
5 2 3 1  2 1 8 
5 2 6 6  2 1 9  
5 3 3 9  2 2 2  
5 3 0 3 2 2 1  
5 1 7 1 z , s  
5 0 6 3 2 1 1 
4 7 7 7  1 9 9  
4 8 2 8  2 0 1 
4 8 9 9  2 0 4 
4 9 6 8  2 0 7 
5 2 6 9 2 2 0  
5 2 9 1  2 2 0  
5 2 2 8  2 1 8  
5 1 4 0  2 1 4  
5 0 5 5  2 1 1 
5 0 9 3  z 1 2 
5 0 2 8 2 1 0  
5 1 2 6 2 1 4 
5 1 6 7 2 1 5  
5 1 4 1  2 1 4  
5 06 3 2 1 1 
5 1 1 0  2 1 3 
5 3 0 5  2 2 1  
5 4 0 3  2 2 5  
5 3 4 0  2 2 3  
5 3 3 3  z 2 2  
5 3 9 1 2 2 5  
T O T A L  
1 5 9 9 0 8  
M O N T H L Y M E A N 
2 1 4 . ?  C M  
� 
tv 















1 6  
1 7 




2 2  
2 3 
2 4 
2 5  
2 6 
2 7  
2 8  
2 9  
3 U  
S U IWl  
M E A N  
H O U R  
0 , 2 3 4 5 6 7 8 9 
Station 
Lat i tude 
Longitude 
Durat ion 
Uni t  
, 0 1 , , 2 
Syowa S tat ion 
59• o' 2s" s 
39
° 
34' 1 3• E 
June 1 , -June 3 0 , 1 9 8 0  
Cent imetre 
1 3  1 4  , 5 1 6  1 7  1 8  1 9 2 0  2 1  2 2  2 3  
1 4 7 1 4 0 1 4 8  1 6 9 1 9 5 2 2 4  2 4 5  2 5 9  2 6 8  2 6 5  2 5 5  2 4 9  2 3 9  2 3 3  2 3 7  2 46  2 5 6  2 6 7  2 7 3  2 6 9 2 5 6 2 3 7  2 1 1 1 R 5 
1 63  1 4 9 1 4 8  1 6 0 1 8 0 2 D 5  2 2 6 2 4 4  2 6 0 2 6 4  2 6 0  2 5 6  2 5 0  2 4 1 2 3 8  2 4 5  2 5 4  2 6 2  2 7 4  2 7 3 2 6 6  2 5 4  2 3 1  2 0 6 
1 R7 1 6 8 1 5 8  1 5 8 1 7 0 1 � 9 2 0 7  2 ? 8  2 4 2  2 5 0  2 5 4  2 5 1  2 4 7 2 4 2  2 3 5  2 3 9  2 4 4  2 5 0  2 6 0  2 6 2 2 5 9  2 5 2  2 3 5  2 1 5 
1 9 5 1 7 7 1 68  1 6 4 1 6 8 1 78 1 9 6 2 1 2 2 2 5  2 3 9  2 4 8  2 5 1  2 5 0 2 4 6  2 4 3  2 4 0  2 4 1  2 4 7  2 5 5 2 5 8 2 5 9 2 5 7  2 4 9  2 3 9  
2 2 5  2 0 9 1 9 9  1 9 0 1 88 1 9 1  1 9 9  2 1 1 2 2 2  2 3 5  2 4 7  2 5 3  2 5 6 2 5 6  2 5 5  2 5 0  2 4 5  2 4 5  2 4 7  2 5 2  2 5 1  2 5 1  2 4 9  2 4 5  
2 4 0  2 3 0  2 1 9 2 1 1 2 � 3  1 9 8 1 9 9 2 0 2  2 0 8  2 1 5 2 2 5 2 3 5  2 4 1  2 4 4  2 4 5  2 4 3  2 3 5  2 3 2  2 2 9  2 2 6 2 2 7  2 2 7  2 2 8  2 3 0  
2 3 2  2 3 2  2 3 0  2 2 5  2 1 8  2 1 1  2 0 4 1 9 9  1 9 8 2 0 2  2 06  2 1 7  2 2 6  2 3 0  2 3 2  2 3 1  2 2 4  2 1 6  2 0 3  1 9 4 1 8 9 1 8 9 1 9 3 1 9 8 
2 0 7  2 1 7  .2 2 2  2 2 4  2 2 3  2 1 8  2 0 8  1 9 9  1 9 4 1 9 2  1 9 5  2 0 3  2 1 1  2 1 9 2 2 6  2 2 6  2 2 1  2 1 2 1 9 9  1 8 4 1 7 2 1 6 8 1 6 7 1 7 3 
1 8 8 2 0 4  2 1 9 2 3 1  2 3 7 2 3 6  2 2 8 2 1 7 2 0 9  1 99 1 9 8  2 0 5  2 1 1  2 2 2  2 30  2 3 2  2 3 0  2 2 0  2 0 3  1 8 2 1 6 4 1 5 3 1 4 8 1 5 4 
1 7 0 1 90  2 1 2  2 3 0  2 4 2  2 4 8  2 4 2  2 3 0  2 2 1  2 0 9  2 0 4  2 0 6  2 1 4  2 2 3 2 3 1  2 3 8  2 3 8  2 2 9  2 1 5 1 8 9 1 6 5 1 4 8 1 3 5 1 3 4 
1 4 8 1 6 9 1 9 3  2 1 9 2 4 0 2 5 3  2 5 � 2 5 2  2 4 1  2 2 8 2 1 8 2 1 3  2 1 6  2 2 5 2 3 4  2 4 4  2 4 6  2 4 6  2 3 5  2 1 4 1 8 5 1 5 9 1 3 7 1 2 5  
1 2 8 1 4 7 1 7 0  1 9 9 2 2 9  2 4 8  2 5 7  2 6 1  2 5 5  2 4 3  2 3 2  2 2 5  2 2 5  2 3 0  2 4 2  2 5 2  2 6 0  2 6 2  2 5 2  2 3 7 2 1 2  1 7 8 1 5 3 1 3 2 
1 2 6  1 3 5 1 5 7  1 8 4 2 1 6  2 3 9  2 5 7 2 6 6  2 6 3  2 5 5  2 4 6  2 3 8  2 3 1  2 3 3  2 4 2  2 5 4 2 6 3  2 6 9  2 6 8  2 5 5  2 3 0  2 n 2 1 6 9  1 4 4 
1 3 1 1 2 9 1 4 2  1 68 1 9 5 2 1 9  2 4 0  2 5 3  2 5 6  2 5 2  2 4 4  2 3 7  2 2 7  2 2 6  2 3 6 2 4 8  2 5 8  2 6 5  2 6 8 2 6 4 2 4 6  2 2 1  1 9 1 1 6 4 
1 4 4 1 3 6 1 3 9  1 5 7 1 8 1 2 0 6  2 2 9  2 4 6  2 5 3 2 5 3  2 4 9  2 4 2  2 3 5  2 3 1  2 3 3  2 4 2  2 5 6  2 6 4  2 7 2  2 7 1  2 6 0  2 4 0  2 1 4 1 8 8 
1 6 7 1 5 3 1 5 0  1 6 0 1 7 8 2 0 1  2 2 2  2 4 0  2 5 0  2 5 3  2 5 2  2 4 7  2 4 0  2 3 4  2 3 0  2 3 5  2 4 5  2 5 4  2 6 3  2 6 4 2 5 8  2 4 5 2 2 6  2 0 0 
1 80 1 6 5 1 5 5  1 5 7 1 6 8 1 � 4 2 0 4  2 2 0  2 3 3  2 4 3  2 4 2  2 4 1  2 3 8 2 3 1  2 2 5  2 2 6 2 3 3  2 4 0  2 5 0  2 5 5  2 5 3  2 4 7 2 3 3  2 1 6  
2 0 0 1 8 3 1 7 2  1 69 1 7 2 1 � 4 2 0 0  2 1 5 2 2 8  2 3 5  2 4 0  2 4 0  2 3 6 2 3 3  2 2 8  2 2 6 2 2 6  2 3 2  2 4 0  2 4 4 2 4 5  2 4 3 2 3 5  2 2 3  
2 1 0  1 9 9  1 9 0  1 8 3 1 B 2 1 8 8  1 9 7 2 1 0  2 1 8  2 2 5  2 3 2  2 34 2 3 3  2 3 0  2 2 6  2 2 3  2 2 0 2 1 9  2 2 5  2 2 8 2 2 7 2 2 8  2 2 6 2 2 0  
2 1 6  2 0 6 1 9 9  1 9 6 1 9 3 1 9 1 1 9 6 2 0 4  2 1 0  2 1 7 2 2 6  2 2 8  2 3 0  2 3 0 2 2 6  2 2 3  2 1 8 2 1 4  2 1 5 2 1 6 2 1 5  2 1 6  2 1 6  2 1 6 
2 1 6  2 1 2  2 1 0  2 1 1  2 0 6  2 0 4  2 0 3 2 0 4  2 1 0  2 1 4  2 2 0  2 2 7  2 3 0  2 2 9 2 2 8  2 2 5  2 1 9 2 1 1  2 0 8  2 0 6 2 0 1  2 0 1  2 0 3  2 0 6  
2 1 2 2 1 6 2 1 9  2 2 1  2 2 0  2 1 8  2 1 6 2 1 2  2 1 4  2 1 5 2 2 0  2 2 6  2 3 2  2 3 4  2 3 6 2 3 6  2 3 0  2 2 2  2 1 6 2 0 9  2 0 2  1 9 8 1 9 9 2 0 4  
2 1 1 2 2 2  2 30  2 3 4 2 3 9  2 3 9  2 3 6 2 3 0  2 2 6  2 2 6  2 2 8  2 3 1  2 3 8 2 4 2  2 4 4  2 4 4  2 4 0  2 3 4 2 2 1  2 0 9  1 9 7 1 8 7 1 8 5 1 9 2 
2 0 2  2 1 6 2 3 2  2 4 3  2 5 0  2 5 1  2 4 9 2 4 2  2 3 5  2 3 0  2 2 8  2 3 2  2 3 R  2 4 3  2 4 8  2 4 9  2 4 5  2 3 7 2 2 4  2 0 7  1 9 1 1 7 9 1 7 2 1 7 6 
1 8 5 2 0 0  2 2 2  2 3 9  2 5 1  2 5 8  2 5 6 2 5 0  2 4 2  2 3 2  2 2 8  2 2 9 2 3 2  2 4 1  2 4 8  2 5 4  2 5 4 2 4 6 2 3 3  2 1 4 1 9 4 1 7 6 1 6 2 1 6 2  
1 7 0 1 8 8 2 1 0  2 3 3  2 5 2 2 64 2 6 6 2 6 3  2 5 3  2 4 3  2 3 2  2 3 0  2 3 4  2 3 9  2 4 8  2 5 7  2 5 7  2 5 3  2 4 3  2 2 3  1 9 8 1 7 5 1 5 6  1 4 8 
1 5 2 1 6 7 1 9 2  2 1 6 2 4 0  2 6 2  2 7 0  2 7 0 2 6 4  2 5 3  2 4 0  2 3 5  2 3 5  2 4 0  2 5 1  2 5 9  2 6 4  2 6 4  2 5 7 2 3 8 2 1 0  1 8 3 1 60 1 4 3 
1 4 1 1 5 0 1 7 1  1 9 6 2 2 4  2 5 0  2 6 4 2 6 9  2 6 6  2 5 8  2 4 6  2 3 8 2 3 3  2 3 7  2 4 7  2 5 7  2 6 5  2 7 0  2 70 2 5 6 2 3 2 2 0 3  1 7 4 1 5 2 
1 3 9 1 4 3 1 5 7  1 8 0 2 1 0  2 3 6  2 5 7 2 6 9  2 7 0  2 6 3  2 5 2  2 4 3  2 3 4 2 3 3  2 3 9  2 5 0  2 6 1  2 6 9  2 7 1  2 6 4  2 4 6 2 2 2  1 90 1 6 4  
1 4 8 1 4 0 1 4 7  1 6 8 1 9 2 2 2 1  2 4 8 2 6 7  2 7 4  2 7 4 2 6 7  2 5 7  2 5 0  2 4 2  2 4 4  2 5 4  2 6 7  2 7 6  2 8 4  2 8 4  2 7 4  2 5 4  2 2 5  1 9 2 
5 3 80 5 5 8 0 6 2 6 2 6 8 1 7 7 1 0 8  7 0 3 4  7 (1 1 2 7 1  2 7  7 3 1 5 7 2 7 3  6 6 8 4  5 8 7 2  
5 3 9 2  5 8 9 5  66 1 4  7 0 4 4  7 0 8 2  70 1 9 70 3 9  7 2 4 8  7 3 2 7  7 04 7 6 2 9 3 5 5 4 6  
1 7 9 1 8 0 1 R 6  1 9 7 2 0 9 2 2 0  2 2 9 2 3 5  2 3 7 2 3 6  2 3 4  2 3 4  2 3 4  2 3 5  2 3 8  2 4 2  2 4 4  2 4 4  2 4 2 2 3 5 2 2 3  2 1 0 1 9 6 1 8 5 
S U M M t A N  
5 4 7 3 2 2 8 
5 5 0 9  2 3 0  
5 4 0 2 2 2 5  
5 4 0 5  2 2 5  
5 5 7 1 2 3 2 
5 3 9 2  2 2 5  
5 0 9 9  2 1 2 
4 8 8 0  2 0 3  
4 9 2 0 2 0 5  
4 9 6 3  2 0 7  
5 0 9 6 2 1 2 
5 2 2 9 2 1 8 
5 3 4 2  2 2 3  
5 2 8 0  2 2 0  
5 3 4 1  2 2 3  
5 3 6 7 2 2 4  
5 2 3 9  2 1 8  
5 2 4 9  2 1 9  
5 1 7 3 2 1 6 
5 1 1 7  2 1 3  
5 1 0 4 2 1 3 
5 2 2 7 2 1 8  
5 3 8 5 2 2 4  
5 4 1 9 2 2 6  
5 4 0 8  2 2 5  
5 4 3 5  2 2 6  
5 4 6 5  ·2 2 8  
5 4 69  2 2 8  
5 4 6 2  2 2 8  
5 6 4 9 2 3 5 
T O T A L  
1 5 9 0 7 0  
M O "'I T H L Y M E A N  
2 2 0 . 9  C M  
� 
w 






















2 3  
2 4  
2 5 
2 6 
2 7  
2 8  
2 9 
3 0  
3 1 
S U "I  
M E A N 
H O U R  
0 1 2 3 4 5 6 7 R 9 
Station 
Lat i tude 
Longi tude 
Durat ion 
Uni t  
1 0  1 1  1 2 
Syowa St ation 
59• o' 2 8" s 
39• 34' 1 3" E 
July 1 , -July 3 1 ,  1 9 8 0  
Cen time tre 
1 3 1 4 , 5 1 6 1 7  1 8  , 9 2 0  2 1  2 2  2 3  
1 7 1 1 5 5 1 5 4  1 6 4 1 � 3 2 1 0 2 3 3  2 5 5  2 6 8  2 7 0  2 6 6  2 6 0  2 5 1  2 4 2  2 3 6 2 4 3  2 5 3  2 6 5  2 7 6 2 7 9 2 7 4  2 60 2 3 0 2 0 8 
1 8 6 1 6 9 1 5 8  1 5 9 1 7 1 1 9 0 2 1 2  2 3 0  2 4 6  2 5 5  2 5 4  2 4 7  2 40  2 3 0  2 2 3  2 2 2  2 2 9  2 3 8  2 4 9  2 5 6 2 5 8  2 5 2  2 3 7  2 1 6  
1 9 8 1 7 8 1 6 4  1 6 0 1 6 5 1 7 9  1 9 4 2 1 2 2 2 8  2 3 8  2 4 2  2 40  2 3 5  2 2 6  2 1 7 2 1 4  2 1 3  2 1 9  2 3 1 2 3 9 2 4 4  2 4 4  2 3 9  2 2 8  
2 1 4  200  1 8 7  1 7 9 1 7 7 1 8 0 1 90  2 0 5  2 1 6  2 2 7  2 3 5  2 3 6  2 3 2  2 2 8 2 1 8  2 0 9  2 0 5  2 0 4  2 1 0 2 1 9 2 2 3  2 2 8  2 2 9  2 2 9  
2 2 5  2 1 7  2 1 1 2 0 3  1 9 6 1 9 7 2 0 1  2 0 7  2 1 3  2 2 1  2 2 9  2 3 4  2 3 1  2 2 9 2 2 3  2 1 2  2 0 4  1 9 7  1 9 6 2 00 2 0 3  2 0 8  2 1 2 2 1 8  
2 2 1  2 2 0  2 2 1  2 1 9  2 1 3 2 0 9  2 0 9 2 0 9  2 1 1  2 1 6  2 2 2  2 2 7  2 3 2  2 30  2 2 6  2 2 0  2 1 0  1 9 7  1 9 0 1 86 1 8 5 1 8 8 1 9 3 1 9 9 
2 0 9 2 1 7  2 2 3  2 2 8  2 2 R  2 2 2  2 1 9 2 1 6 2 1 4 2 1 3  2 1 6  2 1 9  2 2 3  2 2 5  2 2 2  2 1 7 2 0 8  1 9 1  1 7 9 1 6 7 1 5 9 1 5 7 1 6 0 1 6 7 
1 8 2 1 9 8  2 1 4  2 2 5  2 3 3  2 3 6  2 3 2 2 2 7  2 2 4  2 2 0 2 2 1  2 2 4  2 2 8  2 3 1  2 3 3  2 3 1  2 2 5  2 1 0  1 9 5 1 7 8 1 60  1 5 2 1 4 6 1 5 0  
1 6 3 1 8 1 2 0 2  2 1 9 2 3 4 2 4 4  2 4 4  2 3 9  2 3 3  2 2 5  2 2 1  2 2 2  2 2 5  2 3 3  2 3 8  2 4 0  2 3 8  2 2 8  2 1 5 1 9 2 1 6 9 1 5 1 1 4 0 1 3 8  
1 4 9 1 6 7 1 9 0  2 1 5  2 3 7 2 5 0  2 5 5  2 5 5 2 4 6  2 3 9  2 3 1  2 3 0  2 3 4  2 3 9  2 4 6  2 5 4  2 5 5 2 5 0  2 4 0  2 1 7 1 9 0 1 6 7 1 4 9 1 3 7 
1 4 3 1 5 7 1 7 8  2 0 7  2 3 3  2 5 1  2 6 4 2 6 7  2 6 1  2 5 3  2 4 4  2 4 0  2 3 9  2 4 6  2 5 7  2 6 4  2 6 9 2 70 2 6 3  2 4 7 2 2 0  1 9 3 1 70  1 5 1 
1 4 6 1 5 6 1 7 7  2 0 0  2 3 0 2 5 5  2 6 7  2 7 5 2 7 3  2 6 6 2 5 6  2 4 5  2 4 0  2 4 5  2 5 4 2 6 6  2 7 3  2 7 7 2 7 3  2 5 9 2 3 5  2 0 4  1 7 3  1 4 8  
1 3 8 1 4 1 1 5 3  1 7 8 2 0 6  2 2 9 2 4 9  2 6 2 2 6 3  2 5 6  2 4 9  2 3 9  2 3 0  2 3 0  2 3 7  2 5 2  2 6 1  2 6 8  2 7 5  2 6 8 2 5 1  2 ? 8 1 96 1 70 
1 5 1 1 4 6 1 5 5  1 7 2  1 9 4 2 2 0  2 3 8 2 5 1  2 5 9  2 5 2  2 4 3  2 3 4  2 2 1  2 1 6  2 2 1  2 3 0  2 4 3  2 5 0  2 5 7  2 5 8  2 4 8  2 2 6 2 0 2  1 7 2 
1 5 4 1 4 2 1 4 2  1 S 6 1 7 7 2 0 0  2 1 8 2 3 4  2 4 2  2 4 1  2 3 4  2 2 6  2 1 6 2 0 5  2 0 4  2 1 5 2 2 7  2 3 8  2 4 8 2 5 0 2 4 6  2 3 4  2 0 8  1 8 6  
1 6 4 1 5 0 1 4 4  1 5 2 1 6 8 1 8 8 2 1 0 2 2 2  2 3 4  2 3 8  2 3 5  2 2 7  2 2 0  2 1 2 2 0 8  2 1 1 2 2 2  2 3 4  2 4 6 2 5 4  2 5 5  2 4 6 2 2 9  2 1 4  
1 9 4 1 7 6 1 6 9  1 6 9 1 7 8 1 9 2 2 1 ?  2 2 7  2 3 5  2 3 9  2 3 9  2 3 3  2 2 2  2 1 4 2 0 8  2 0 6  2 1 0 2 2 0  2 3 4 2 4 2 2 4 2  2 4 0  2 3 2  2 1 8 
2 0 6  1 9 2 1 8 4  1 8 2 1 8 8 1 9 8 2 1 4  2 2 2  2 3 2 2 3 8 2 3 8  2 3 4  2 2 4  2 1 6  2 1 1 2 0 6  2 0 6  2 1 2 2 2 1  2 2 8  2 3 4 2 3 4  2 3 0  2 2 2  
2 1 6  2 0 4  1 9 7  1 9 4 1 9 6 2 0 3  2 1 2  2 2 2  2 3 2  2 3 6  2 3 8  2 3 8  2 3 0  2 2 3 2 1 6  2 1 0  2 0 6  2 0 6  2 1 0 2 1 5 2 2 0  2 2 2 2 1 8  2 1 7  
2 1 3  2 0 R , n 4  2 0 0  2 0 0 2 0 2  2 0 4 2 1 0 2 1 4  2 1 8  2 2 1  2 2 0  2 1 8  2 1 0 2 0 2  1 9 8 1 9 0 1 86  1 8 6 1 8 8 1 9 2 1 9 4 1 9 5 1 9 8 
2 0 1  2 0 2 2 0 4  2 0 4  2 0 6  2 0 6  2 0 6 2 0 9  2 1 2  2 1 5 2 1 8  2 1 9  2 1 8  2 1 8  2 1 4  2 0 6  2 0 0  1 9 2 1 8 8 1 � 4 1 8 2 1 8 4 1 8 7 1 9 3 
2 0 2  2 1 0  2 1 5 2 2 0  2 2 4  2 2 6  2 2 6 2 2 5  2 2 7  2 3 0  2 3 0  2 3 4  2 3 6  2 3 6  2 3 4 2 2 8  2 2 2  2 1 2 2 0 0  1 9 3 1 8 5 1 8 0 1 8 3 1 9 0 
2 0 0  2 1 2 2 2 6  2 3 8  2 4 3 2 4 6 2 4 7. 2 3 9  2 3 6 2 3 2  2 3 0  2 3 4  2 3 6  2 3 6  2 3 6  2 3 2  2 2 5  2 1 4  2 0 2  1 8 4 1 7 2 1 6 2 1 5 8 1 6 3 
1 7 3 1 8 9 2 , 0  2 2 6  2 3 8 2 44  2 4 3  2 4 0  2 3 6 2 3 0 2 2 4  2 2 6  2 2 8  2 3 2  2 3 7  2 3 8  2 3 4  2 2 8  2 1 2 1 9 2 1 7 4 1 5 8 1 4 8 1 5 0  
1 6 ? 1 8 0 z o o  2 ? 4  2 4 4 2 5 5  2 5 6  2 5 4  2 4 4  2 3 5 2 2 6  2 2 4  2 2 7 2 3 1  2 36 2 4 2  2 4 2  2 3 6  2 2 6  2 0 4 1 7 8 1 6 2  1 4 4 1 3 6  
1 4 4 1 6 0 1 8 4  2 1 3  2 3 7  2 5 8  2 6 4 2 6 3  2 5 7  2 4 6  2 3 7  2 3 2  2 3 2  2 3 7  2 4 5  2 5 5  2 6 0  2 5 8  2 4 9 2 3 0 2 0 2  1 7 2 1 5 0 1 3 4 
1 3 4 1 4 3 1 6 7  1 9 4 2 2 2  2 4 7  2 6 2  2 � 5  2 6 2  2 5 2  2 3 8  2 2 8  2 2 7  2 3 2  2 4 4  2 5 4  26 4 2 70 2 6 7  2 5 4 2 2 5  1 9 4 1 6 4 1 4 2  
1 3 2 1 3 2 1 5 0  1 76 2 0 6 2 3 3  2 5 1  2 6 1  2 6 0 7. 5 2  2 3 8 2 2 6  2 1 7  2 1 7 2 2 8  2 4 2  2 5 4  2 6 4  2 6 6 2 5 8  2 3 8 2 1 0 1 7 7 1 4 9 
1 3 3 1 2 9  1 3 8  1 6 2 1 8 8 2 2 0  2 4 4  2 5 7  2 6 4  2 5 7  2 4 5  2 3 1  2 1 9  2 1 4  2 2 0 2 3 6  2 5 0  2 6 3  2 7 3  2 7 2  2 6 2  2 3 8  2 0 6  1 7 7 
1 5 5 1 4 1 1 4 0  1 5 6 1 8 0 2 0 6  2 3 0  2 5 0 2 5 8  2 5 8  2 4 6  2 3 2  2 1 7  2 06  2 0 6  2 1 8 2 3 5  2 5 0  2 6 4  2 7 2 2 7 0 2 5 7 2 3 4  2 0 6  
1 8 3 1 64 1 5 4  1 6 4 1 8 0 2 0 0  2 2 2 2 4 0  2 5 2  2 5 3  2 4 6  2 3 4  2 1 7  2 0 4  2 0 0  20 3 2 1 6 2 3 4  2 4 8 2 5 8  2 6 0 2 5 4 2 4 0  2 1 8  
54 6 2 5 6 1 5 6 3 7 5  7 1 2 3 7 4 5 2  7 3 1 2 7 0 6 5  7 0 0 0 7 1 4 9 7 1 8 9 6 7 5 6  5 9 7 9  
5 4 3 6 5 9 5 8  6 7 96  7 3 5 0  7 4 2 1  7 1 9 5  6 9 9 3 7 0 7 4  7 1 8 1 7 0 4 3 6 3 9 9  5 6 4 4  
1 7 6 1 7 5 1 g 1 1 9 2 ? 0 6 2 1 9 2 3 0  2 3 7  2 4 0  � 3 9  2 3 6  2 3 7.  2 2 8  2 2 6  2 2 6  2 2 8  2 3 1 2 3 2 2 3 2  2 2 7 2 1 8  2 0 6  1 9 3 1 8 2  
S U M  M l:: A N  
5 6 n 6  2 "34 
5 3 2 7 2 2 2  
5 1 4  7 2 1 4 
5 o �w 2 1 2 
5 0 8 7 2 1 2 
5 0 5 3  2 1 1 
4 8 9 9  2 0 4  
4 9 7 5  2 0 7  
5 0 3 4 2 , 0  
5 2 4 2  2 1 8 
5 4 8 7 2 2 9  
5 5 9 3  2 3 3  
5 4 2 9 2 2 6  
5 2 5 9 2 1 9  
5 0 4 3  2 1 0  
5 0 8 3 2 1 2 
5 1 5 1  2 1 5 
5 1 7 2 2 1 6  
5 1 8 1 2 1 6  
4 8 7 1  2 0 3  
4 8 6 8 2 0 3  
5 1 6 8 2 1 5 
5 1 98 2 1 7 
5 1 1 0 2 1 3 
5 1 6 8 2 1 5 
5 3 1 9 2 2 2 
5 3 5 1  2 2 3  
5 2 3 7  2 1 8  
5 2 9 8 2 2 1  
5 2 8 7 2 2 0  
5 2 4 4  2 1 9 
TO T A L  
1 6 0 9 6 7  
M O N T H L Y  M E A N  
2 1 6 , 't  C M 
� � 
















1 7  
, 8 
1 9 
2 0  
2 1 







2 9  
3 0  
3 1 
S UM 
M E A N  
H O U R  
0 1 2 3 4 5 6 7 8 9 




Uni t  
1 0  1 1 1 2 
Syowa Stat ion 
59· o'  2s· s 
39• 34' 1 3• E 
Aug . 1 , -Aug . 3 1 , 1 9 80 
Centime tre 
1 3  1 4  , 5 1 6  1 7  1 8  1 9 7. 0  2 1  2 2  2 3  
1 9 6 1 7 9 1 6 8  1 6 6 1 7 6 1 9 2  2 0 8  2 ? 4 2 3 4  2 3 8  2 3 6  2 2 6  2 0 8 1 9 6 1 8 4 1 7 8 1 8 5 1 9 7  2 1 2 2 2 6 2 3 2 2 3 6 2 3 2  2 2 2 
2 0 8 1 9 5 1 8 2  1 7 8 1 7 8 1 8 8 2 0 0  2 1 2  2 2 2  2 2 7  2 2 7  2 2 2  2 1 0 1 9 6 1 8 4 1 7 3 1 7 2 1 7 8 1 8 7 2 0 1  2 1 0  2 1 6  2 1 8  2 1 6 
2 1 3  2 0 6  2 00  1 9 8  1 97 2 0 2  2 1 0  2 1 9  2 2 8 2 3 2  2 3 2  2 3 0  2 2 0 2 1 0 2 0 0  1 8 8 1 80 1 7 8 1 8 2 1 9 0 1 9 9 2 0 6 2 1 2  2 1 8  
2 2 3  2 22 2 2 4  2 2 6 2 2 4  2 2 6  2 3 ?  2 3 5  2 4 0  2 4 3  2 4 2  2 4 2  2 3 6 2 2 7 2 1 8  2 0 5  1 9 4 1 8 6 1 8 0 1 8 0 1 8 3 1 8 4 1 8 9 1 9 6 
2 0 6  2 1 4 2 2 2  2 2 8  2 3 0 2 3 2  2 3 2 2 3 2  2 3 0 2 3 2  2 3 4  2 3 2 2 3 0  2 2 6  2 2 0  2 1 2 2 0 0  1 8 6 1 7 6 1 6 8 1 6 0 1 6 2 1 6 4 1 7 0 
1 8 4 1 98 2 1 0  2 2 3  2 3 2  2 3 7  2 3 8 2 3 4  2 3 2 2 3 0  2 2 9  2 2 8  2 3 0  2 3 0  2 3 0  2 2 5  2 1 8 2 0 5  1 8 7 1 7 2 1 6 0 1 4 8 1 4 6 1 5 2  
1 6 3 1 80  2 0 0  2 1 8  2 3 2 2 4 2  2 4 4 2 3 9  2 3 6 2 3 0  2 2 5  2 2 6  2 2 8  2 3 2  2 3 6  2 3 7  2 3 6  2 2 3  2 0 8 1 8 8 1 6 6 1 5 2  1 4 3  1 4 3  
1 5 1 1 6 8 1 90  2 1 3  2 3 2  2 4 6  2 4 9 2 4 8  2 4 0  2 3 2  2 2 6  2 2 4  2 7 5 2 3 0  2 3 7  2 4 4  2 4 5  2 4 1  2 3 0 2 1 3  1 8 7 1 6 6 1 4 8  1 4 2  
1 4 4 1 5 8 1 g O  2 0 5  2 3 0  2 4 8  2 5 7  2 6 0  2 5 4  2 4 4 2 3 4  2 3 0  2 3 2  2 3 6  2 4 4  2 5 5  2 6 2  2 6 4  2 5 7  2 3 9  2 1 7  1 8 5 1 60 1 4 9  
1 4 5 1 5 4 1 7 5  2 0 0  2 2 5  2 4 7 2 6 0  2 6 1  2 5 5  2 4 5  2 3 2  2 2 2  2 2 0  2 2 3  2 3 5  2 4 9  2 6 0  2 6 4  2 6 2 2 5 1 2 2 8 1 9 7 1 7 0 1 5 0 
1 4 3  1 4 8 1 6 4  1 8 8  2 1 8  2 3 8  2 5 ?  2 5 8  2 5 5  2 4 1  2 3 2  2 2 0 2 1 0  2 1 3  2 2 4  2 3 9  2 5 4  2 6 5  2 7 0 2 6 4 2 4 5  2 7 0 1 9 0 1 6 7  
1 5 6 1 5 3 1 6 5  1 8 8 2 1 3  2 3 5  2 5 3  2 6 0 2 5 8  2 4 9  2 3 5  2 2 0  2 0 8  2 0 6  2 1 4  2 3 0  2 4 6  2 6 4  2 7 0  2 6 8 2 5 6 2 3 4 2 0 7  1 8 2  
1 6 6 1 6 0 1 64  1 8 3 2 0 8  2 3 2 2 4 8  2 5 9  2 6 0  2 5 1  2 3 9  2 2 4  2 1 0  2 0 2  2 0 8  2 1 9 2 3 6  2 5 3 2 6 6  2 7 0 2 6 4  2 5 0 2 2 4  2 0 0  
1 8 3 1 7 2 1 73  1 8 6 2 0 4  2 2 8  2 4 5 2 5 6  2 60 2 5 6  2 4 0  2 2 6  2 1 3  2 0 2  2 0 2  2 1 0  2 2 6  2 4 4  2 5 6 2 6 4 2 6 2  2 5 2  2 3 3  2 1 2  
1 9 3 1 7 8 1 7 6  1 8 4 1 9 6 2 1 6 2 3 4  2 4 4  2 4 8  2 4 8  2 3 4  2 1 8  2 0 4  1 9 2 1 8 6 1 9 0 2 0 6  2 1 9  2 3 0  2 4 6 2 5 0  2 4 2 2 3 3  2 1 7  
2 0 4  1 9 3 1 8 7  1 90 2 0 0  2 1 8  2 3 2  2 4 3  2 4 8  2 5 0  2 4 2  2 3 0  2 1 4  2 0 2  1 9 4 1 9 2 2 0 0  2 1 0  2 2 2  2 3 4 2 4 0  2 3 7  2 3 2  2 2 ?.  
2 1 0 2 0 2  1 96  1 9 5 2 00 2 1 0 2 2 3  2 3 2  2 3 4 2 3 4  2 2 8  2 2 ?  2 0 7  1 9 2  1 86 1 8 0 1 7 9 1 8 3 1 9 3 2 0 2 2 0 8  2 1 0  2 0 8  2 0 4  
2 0 0  1 9 2 1 8 7  1 8 8 1 9 0 1 9 7 2 0 6  2 1 4  2 1 �  2 2 0 2 1 8  2 0 8  1 9 8 1 8 8  1 8 0 1 7 3 1 70 1 7 2 1 7 6 1 8 2 1 9 0 1 9 4 1 9 4 1 9 6 
2 0 0  2 0 0  2 00  2 0 2  2 0 5 2 0 8  2 1 6 2 2 0  2 2 2  2 2 5  2 2 6  2 2 2  2 1 4  2 n 6  1 9 8  1 9 0 1 8 4 1 8 0 1 7 8 1 8 0 1 8 4 1 8 6 1 9 0 2 0 0  
2 0 7  2 1 3 2 1 8  2 2 5  2 2 7 2 3 0  2 3 4 2 3 4  2 3 4  2 3 6  2 3 6  2 3 4  2 3 0  2 2 6  2 2 0  2 1 4  2 0 6  1 9 8 1 9 2 1 9 0 1 8 4 1 8 4 1 8 8 1 9 6 
2 0 6  2 1 7  2 3 0  2 3 8  2 4 3  2 4 7  2 4 7  2 4 2  2 4 0  2 3 7  2 3 4  2 3 ?  2 3 1  2 3 0  2 2 8  2 2 6  2 1 7 2 0 8  1 9 6 1 8 8 1 7 8 1 7 2 1 7 6 1 8 0  
1 9 4 2 1 1 2 2 8  2 4 5  2 5 8 2 64  2 6 5  2 6 0  2 5 5  2 4 8  2 4 5  2 4 4  2 4 1  2 4 3  2 4 8  2 4 6  2 4 2  2 3 2  2 1 4  1 9 9 1 8 2 1 66 1 6 0 1 6 2 
1 7 2  1 9 2 2 1 6  2 4 0  2 5 8  2 6 8  2 7 0  2 6 4  2 '5 6 2 4 2  2 3 6 2 3 4  2 3 4  2 3 8  2 4 6  2 5 0 2 5 0  2 4 0  2 2 6  2 0 6  1 8 0 1 5 8 1 4 6 1 4 0  
1 5 0 1 6 8 1 9 4  2 2 2  2 4 6 2 6 0 2 6 7 2 6 2  2 5 4  2 4 0 2 2 8  2 2 2  2 2 2  2 3 0  2 4 0  2 5 0  2 6 0  2 6 0  2 4 9  2 2 8  2 0 2  1 7 4 1 5 0 1 3 8 
1 3 8 1 5 3 1 7 7  2 0 6  2 3 4 2 5 7  2 6 8 2 6 8  2 5 7  2 4 0 2 2 6  2 1 4  2 1 2  2 1 8  2 3 2  2 5 0 2 6 1  2 6 8 2 6 4  2 5 0 2 2 4  1 9 2 1 6 4 1 4 3 
1 3 4 1 4 0 1 60  1 8 8 2 1 7  2 4 4  2 5 �  2 6 4  2 5 8  2 4 2  2 2 3  2 0 6  1 98  2 0 0 2 1 6  2 3 7  2 5 4  2 6 5  2 7 3  2 6 0 2 4 2  2 1 2 1 8 0 1 5 2 
1 3 8 1 3 7 1 4 s  1 1 2 2 0 2  2 2 6 2 4 4  2 5 0 2 4 4  2 3 0 2 0 8  1 9 0 1 7 6 1 7 6 1 8 8 2 1 0  2 1 2  2 5 0 2 6 0 2 6 2 2 5 0  2 2 6 1 9 2 1 6 4  
1 4 5 1 3 4 1 3 8  1 5 6 1 7 8 2 0 2  2 2 3  2 3 2  2 3 0  2 1 8  1 9 8 1 7 8 1 6 0 1 5 2  1 6 0 1 7 6 2 0 0  2 ?. 4  2 4 2  2 5 2 2 4 9  2 3 6 2 1 0  1 8 4  
1 6 3 1 4 9 1 4 6  1 5 9 1 8 0 1 9 8 2 1 7  2 2 7  2 2 8  2 2 2  2 0 2  1 8 0  1 60 1 4 6 1 4 5 1 5 6 1 7 4 1 9 9 2 1 9  2 3 5  2 4 2 2 3 7 2 2 2  2 0 2  
1 8 7 1 7 2 1 66  1 7 3 1 8 6 2 0 4 2 2 0  2 3 0  2 3 4 2 2 9  2 1 6  1� 4 1 7 2 1 '5 6 1 4 6 1 4 7 1 6 0 1 8 0 2 0 2  2 1 9 2 3 0  2 3 4  2 3 0  2 2 0  
2 1 0 2 DO  1 9 3  1 9 4 2 0 2  2 1 6  2 3 0 2 3 7 2 4 2  2 3 8  2 3 2  2 1 3  1 9 2 1 7 5 1 6 2 1 5 5 1 5 8 1 6 8 1 8 2 2 0 0  2 1 0  2 1 7 2 2 0  2 2 0 
5 5 3 2  5 7 7 7  6 6 2 1 7 3 R 2  7 5 0 6  7 0 9 5  6 5 4 5  64 1 1  6 6 6 7 6 86 1 66 1 4  5 9 3 1  
5 5 5 8  6 1 7 7  70 '5 8  7 5 2 0  7 3 4 9  6 8 1 3 6 3 9 9 6 5 0 6 6 8 0 4  6 8 3 3  6 2 � 5 5 6 5 9  
1 7 8 1 7 9 1 8 6  1 9 9 2 1 4 2 2 8  2 3 8  2 4 3  2 4 2  2 3 7  2 2 9  2 2 0  2 1 1 2 0 6  2 0 7  2 1 0  2 1 5 2 1 9 2 2 1  2 2 0  2 1 3  2 0 3  1 9 1 1 8 3  
S U M  M � A N  
4 9 5 1  2 0 6 
4 8 0 0  2 0 0  
4 9 5 0  2 0 6  
5 1 5 7 2 1 5 
4 9 9 8  2 0 8  
4 9 7 8  2 0 7  
5 0 2 7 2 0 9  
5 1 2 7 2 1 4 
5 3 4 4  2 2 3  
5 3 3 0  2 2 2 
5 3 1 8 2 2 2  
'5 3 7 0  2 2 4  
5 3 9 6  2 2 5  
5 4 0 5  2 2 5  
5 1 8 4 2 1 6  
'5 2 3 6 2 1 8 
4 9 3 8  2 0 6  
4 6 5 1  1 9 4 
4 8 3 6  2 0 2 
'5 1 5 6  2 1 5  
5 2 4 3  2 1 8  
5 4 5 2  2 2 7  
5 3 6 2 2 2 3  
5 3 1 6 2 2 2 
5 3 1 6  2 2 2  
5 2 2 9 2 1 8  
4 9 7 5  2 0 7  
4 6 7 7  1 9 5  
4 6 0 8  1 9 2 
4 7 0 7  1 9 6 
4 8 6 6  2 0 3  
T O T A L 
1 5 7 9 0 3 
M O N T H L Y M E A N  
2 1 2 . Z  C M  
� 
CJl 



















2 0  
2 1 




2 6  
2 7 
2 8  
2 9 
3 0 
S U M  
M E A N  
H O U P  
0 1 2 3 4 5 6 7 8 9 
S tation 
Lat i tude 
Longi tude 
Durat i on 
Uni t  
1 0  1 1  1 2 
Syowa Station 
59• o' 2s- s 
39  34' 1 3� E 
Sep . 1 , -Sep . 30 , 1 980 
Cent imetre 
1 3  1 4  1 5 1 6  1 7  1 8  , 9 2 0  2 1 2 2  2 3  
2 1 6  2 1 4 2 1 0  2 1 0  2 1 5 2 2 4 · 2 3 4  2 4 2  2 4 4  2 4 4  2 3 8  2 2 6  2 1 2 1 9 6 1 8 2  1 7 2 1 6 4 1 6 6 1 7 4 1 8 4 1 9 2 2 0 0  2 0 6  2 1 2  
2 1 3  2 1 7  2 2 2  2 2 4  2 2 7 2 3 2 2 3 8 2 4 4  2 4 5  2 4 3  2 4 0  2 3 5  2 2 2  2 1 4 2 0 4  1 9 2 1 8 2 1 7 8 1 76 1 7 8 1 80 1 8 6 1 9 1 2 0 0 
2 0 9 2 1 7  2 2 8  2 3 6  2 4 2  2 4 8  2 5 0 2 4 6  2 4 6  2 4 5  2 4 0  2 3 7  2 3 0  2 2 4 2 1 8  2 0 9  2 0 1  1 9 0  1 8 0 1 7 5 1 7 0 1 6 8 1 7 0 1 7 6 
1 8 4 1 9 8 2 1 3  2 2 8  2 3 4  2 3 8  2 3 8 2 3 4  2 3 0  2 2 4  2 2 2  2 2 0  2 1 8 2 1 6  2 1 6  2 1 5 2 0 7 1 9 3 1 8 3 1 6 8 1 5 4 1 4 7 1 4 5 1 4 8 
1 6 0 1 7 6 1 96 2 1 4  2 2 7  2 3 6  2 3 6 2 3 2  2 2 3  2 1 6  2 1 2 2 1 0  2 1 0  2 1 4  2 1 7 2 2 2  2 2 0  2 1 3 2 0 2  1 8 2 1 6 4 1 5 2 1 4 4 1 4 4 
1 5 2 1 7 0 1 9 5  2 1 2  2 3 4  2 4 6  2 5 0 2 4 5  2 3 6  2 2 5  2 1 3  2 1 2  2 1 2  2 2 0 2 3 0  2 3 6  2 4 0  2 3 8  2 2 8  2 1 2 1 9 0 1 6 8 1 5 5 1 5 0  
1 5 7 1 7 2 1 9 5  2 2 0  2 4 2  2 5 6  2 6 0  2 5 7  2 4 5  2 3 0  2 2 0  2 1 1 2 1 0  2 2 0  2 3 4  2 4 5  2 5 3  2 5 7  2 5 2  2 3 5 2 1 0  1 8 6 1 6 4 1 5 4 
1 5 6 1 6 8 1 90  2 1 2  2 3 7  2 5 2  2 5 P. 2 5 6  2 4 4  2 2 8  2 1 3 1 9 9 1 9 6 2 0 4  2 1 6  2 3 4  2 4 8  2 5 6  2 5 4  2 4 0 2 2 0  1 9 2 1 66  1 4 9 
1 4 4 1 5 D 1 7 Q  1 9 2 2 1 7 2 3 2  2 4 4 2 4 2  2 2 8  2 1 2  1 9 6 1 8 0  1 7 3 1 R 0 1 9 6 2 1 6 2 3 6  2 4 8  2 5 0  2 4 4 2 2 4  2 0 0  1 7 0 1 5 3 
1 4 0 1 4 6 1 6 2  1 8 4 2 D 8  2 2 7  2 3 8 2 3 9  2 2 6  2 1 0 1 9 2 1 7 5  1 6 4 1 6 6  1 8 0 2 0 0  2 2 6  2 4 0  2 4 8  2 4 8 2 3 5 2 1 2  1 9 0 1 66  
1 5 4 1 5 2 1 6 2  1 8 4 206  2 ? 6  242  244  234  2 2 0 200  1 8 0 1 6 8 1 6 7 1 7 4 1 9 2 2 1 8  238  2 5 0  2 5 4 2 4 8  2 3 0 204  1 8 6 
1 7 0 1 6 4 1 7 2  1 8 6 2 1 0  2 3 0  2 4 1 2 4 5  2 3 9  2 2 3  2 0 2  1 8 3  1 7 0 1 6 2 1 6 6 1 8 3 2 0 6  2 2 6  2 4 4  2 5 3 2 5 3  2 3 9  2 2 0  2 0 5 
1 8 8 1 8 1 1 8 5  1 9 6 2 1 6  2 3 4  2 4 6 2 5 4  2 5 0  2 3 8  2 2 0  1 Q 6  1 7 8 1 6 8 1 6 4 1 7 4 1 9 0 2 1 4  2 3 4  2 4 6 2 5 0 2 4 5  2 3 2  2 1 7 
2 n 2  1 9 5 1 96  2 0 6  2 1 8  2 3 6  2 5 2  2 5 8  2 5 4  2 4 8  2 3 0  2 0 1  1 8 8 1 7 4 1 1 0 1 7 2 1 8 4 2 0 2  2 2 0  2 3 4 2 4 2  2 4 0  2 3 4  2 2 4 
2 1 2  2 0 6  2 0 6  2 1 0 2 2 0 2 3 5  2 4 4 2 5 ?  2 4 8  2 4 2  2 2 9  2 1 0  1 8 8 1 7 6  1 6 4 1 6 2 1 7 0 1 8 3 1 9 6 2 1 2 2 2 0  2 2 4  2 2 4  2 2 0  
2 1 2  2 0 9  2 1 0  2 1 0  2 1 6 2 2 6  2 3 4 2 3 8  2 3 8  2 3 2  2 2 4  2 0 8  1 90 1 7 7 1 6 6 1 6 0 1 6 2 1 7 0  1 7 8 1 9 0 1 9 9 2 0 5  2 0 7  2 0 6  
2 0 8  2 D 7  2 0 9  2 1 0  2 1 5 2 2 4  2 2 8 2 3 2 2 3 4  2 3 0  2 2 2  2 1 2  1 9 8 1 8 7 1 8 0 1 7 4 1 7 0 1 7 0 1 7 4 1 8 0 1 8 7 1 9 0 1 9 8 2 0 4  
2 0 8  2 1 6 2 2 3  2 2 7  2 3 0 2 3 5  2 3 7  2 3 8  2 3 8  2 3 3  2 2 8  2 2 2  2 1 2  2 0 4  1 9 6 1 8 9 1 8 3 1 7 4 1 7 4 1 7 2 1 7 2 1 7 2 1 7 8 1 8 6  
1 9 6 2 0 8  2 2 0  2 2 8  2 3 4 2 3 7  2 3 5 2 3 2  2 2 8  2 2 3  2 2 2  2 1 5 2 1 0  2 0 7  2 0 4  1 9 8 1 9 3 1 8 4 1 7 7 1 6 7 1 60 1 5 8 1 6 1 1 7 2 
1 8 4 2 D 3  2 2 2  2 3 8  2 4 7 2 5 2  2 5 0  2 4 5  2 3 7  2 3 0  2 2 5  2 2 2  2 2 0 2 2 2  2 2 4  2 2 4  2 2 0  2 0 9  1 9 7 1 8 2 1 70 1 5 8 1 5 3 1 6 2 
1 7 6 1 9 8 2 2 0  2 4 3  2 6 0 2 6 7  2 6 6  2 5 6 2 4 2  2 3 0  2 2 3  2 1 8  2 1 8 2 2 6 2 3 6  2 4 2  2 4 4  2 3 7 2 2 4  2 0 4  1 8 0 1 6 3 1 5 0 1 4 8 
1 6 1 1 7 8 2 0 5  2 3 4  2 5 3  2 6 3 2 6 3  2 5 4  2 3 8  2 2 1  2 0 8 2 0 2  2 0 4  2 1 6 2 3 2  2 4 6  2 5 3  2 5 2 2 4 4  2 2 2 1 9 8 1 7 3 1 5 4 1 4 7 
1 5 4 1 10  1 96 2 2 4  2 4 8 2 � 4  2 6 6  2 5 6  2 � a  2 1 8 2 0 0  i q o 1 9 0 2 0 4  2 2 2  2 4 2  2 5 g  2 6 4  260  2 4 2  2 i 8 i 8 o i 6 0 1 4 6 
1 4 4 1 5 7 1 g O  2 0 6  2 3 2 2 5 0  2 5 3 2 4 8  2 3 0  2 0 5 1 8 3 1 6 8  1 6 4 1 7 6 2 0 0  2 2 6 2 4 7  2 6 2  2 6 8  2 60 2 3 8 2 1 0  1 8 0 1 5 8 
1 4 9 1 5 2 1 70  1 9 2 2 1 6  2 3 6  2 4 2 2 3 9  2 2 4  2 0 0 1 7 4 1 5 1 1 4 0 1 4 4  1 6 3 1 9 0 2 2 0 2 4 4  2 6 0  2 6 2  2 5 4  2 2 9  2 0 4 1 8 1  
1 6 5 1 6 0 1 7 2  1 90 2 1 3  2 3 2  2 4 2 2 4 4  2 3 2  2 0 7  1 8 2 1 5 6  1 3 4 1 3 0 1 4 0 1 6 6 1 9 2 2 2 0  2 4 3  2 5 6 2 5 7 2 4 5 2 2 2  2 0 3  
1 86 1 7 6 1 8 0  1 9 6 2 1 4  2 3 3  2 4 6 2 4 8  2 4 0  2 2 4  1 9 4 1 6 7  1 4 4 1 3 0 1 3 0 1 4 8 1 7 4 2 0 2  2 2 5  2 4 2 2 4 9  2 4 5  2 3 2  2 2 1  
2 0 7  1 9 4 1 9 5  2 0 6 2 2 0  2 36  2 5 0 2 5 1  2 4 6  2 3 4  2 0 9  1 8 3 1 6 0 1 3 8 1 3 0 1 3 6 1 5 2 1 7 7 2 0 0  2 2 0  2 3 2  2 3 6 2 3 0  2 2 3 
2 1 7 2 1 0 2 1 0  2 1 7 2 3 0  2 4 3  2 5 4 2 5 9  2 5 6  2 4 8  2 2 8  2 0 4 1 8 3 1 6 2 1 4 8 1 4 6 1 5 2 1 6 2 1 8 2 z o o  2 1 0  2 2 0  2 2 2  2 2 0  
2 1 9 2 1 8 2 1 8  2 2 0  2 3 3  2 4 1  2 5 0 2 5 4  2 5 2 2 4 6  2 3 4  2 1 6  1 9 9 1 8 1  1 6 8 1 6 0 1 5 6 1 6 2 1 1 0 1 7 8 1 8 8 1 9 6 2 n 2  2 0 6  
5 4 4 3  5 9 3 2  t. 8 1 4 7 3 P- 7  7 1 6 5 6 4 2 3  5 7 0 5  5 6 7 0  6 1 2 1  6 4 6 7 6 2 6 4 5 6 6 8  
5 5 8 2  6 3 5 5  7 1  9 1  7 3 8 4 6 8 2 9  6 0 1 5 5 6 0 5 5 8  7 1  6 3 5 1  6 4 4 2 5 9 7 5  5 4 11 7  
1 8 1 1 8 6 1 98 2 1 2  2 2 7  2 4 0 2 4 6  2 4 6  2 3 9  2 2 8  2 1 4  2 0 1  1 9 0 1 8 7 1 8 9 1 9 6 2 0 4 2 1 1  2 1 6  2 1 5 2 0 9  1 9 9 1 8 9 1 11 3 
S U M  M E. A N  
4 9 7 7  2 0 7  
5 0 8 3 2 1 2 
5 1 5 5 2 1 5  
4 8 7 3  2 0 3 
4 8 2 2  2 0 1 
5 0 6 9 2 1 1 
5 2 8 5  2 2 0  
5 1 8 8 2 1 6  
4 89 7  2 0 4  
4 8 2 2  2 0 1 
4 9 3 3 2 0 6 
4 99 2  2 0 8  
5 1 1 6  2 1 3  
5 1 8 6 2 1 6  
5 0 5 3  2 1 1  
4 8 6 7 2 0 3 
4 8 4 3  z o 2  
4 9 4 7 2 06 
4 8 6 9 2 0 3  
5 0 9 6 2 1 2  
5 2 7 1 2 2 0  
'i 2 2 1  2 1 8 
5 2 1 6 2 1 7 
5 0 4 5 2 1 0  
4 8 3 6  2 0 2 
4 8 0 3  z o o  
4 8 4 6  2 0 2  
4 8 6 5 2 0 3  
4 9 8 3  ? 0 8  
4 9 6 7  2 0 7  
T O T A L 
1 5 0 1 2 6 
M O N T H L Y M E A N  













1 0  
1 1 
1 2 
1 3  
1 4  
1 5 
1 6  
1 7  
1 8  
1 9  
2 0  
2 1 
2 2  
2 3 
2 4 
2 5  
2 6  
2 7  
2 B  
2 9  
3 0  
3 1 
S U M  
M E A N  
H O U P  
0 1 2 3 4 5 6 7 R 9 
Stat i on 
Lati tude 
Longi tude 
Durat i on 
Uni t  




o' 2s· s 
39
° 
34' 1 3• E 
Oc t .  1 , -0c t . 31 , 1 9 80 
Cent imetre 
1 3  1 4  1 5 1 6  1 7  1 8 1 9 2 0  2 1  2 2  2 3  
2 1 2  2 1 6 2 2 4  2 2 1  2 3 4 2 4 2  2 4 6 2 4 8  2 4 8  2 4 4  2 3 6  2 2 6  2 1 4  2 0 0  1 9 2 1 a 2 1 7 4 1 1 3 1 1 2 1 11 1 80 1 8 6 1 9 2 2 n o 
2 0 8 2 1 9 2 2 9 2 3 8  2 4 6 2 5 0  2 5 2 2 5 2  2 4 8  2 4 2  2 3 8  2 3 0  2 2 0  2 1 6  2 1 0 2 0 7  1 9 8 1 9 0 1 8 6 1 8 0 1 7 8 1 8 0 1 8 4 1 9 2  
2 0 4  2 1 7 2 3 2  2 4 2  2 5 2  2 5 4  2 5 2  2 4 8  2 4 0  2 3 3  2 2 7  2 2 2  2 2 0  2 2 2  2 2 1  2 2 0 2 1 4  2 0 4  1 9 6 1 8 4 1 7 4 1 6 8 1 66 1 7 0 
1 8 2 1 98  2 1 4  2 2 7  2 3 8  2 4 2  2 3 8 2 3 1  2 2 2  2 1 4  2 0 5  2 0 3 2 0 7  2 1 2  2 1 6 2 2 3  2 2 0  2 1 5 2 0 2 1 8 6 1 7 4 1 5 9 1 5 1 1 5 6 
1 6 4 1 8 0 1 9 7 2 1 6 2 3 0  2 3 4  2 3 0  2 2 0 2 0 8 1 9 8 1 90  1 8 5 1 9 0 2 0 0 2 1 0  2 2 2  2 2 8  2 2 3  2 1 5 2 0 0  1 7 9 1 6 1 1 5 1  1 4 9  
1 5 6 1 7 2 1 9 2  2 1 0 2 2 6  2 3 4  2 3 4 2 2 1 2 0 4  1 8 8 1 7 6  1 7 1 1 7 4 1 8 4 2 0 0  2 1 6  2 2 6  2 3 0  2 2 4  2 1 1 1 9 4 1 7 2 1 6 0 1 5 6 
1 6 1 1 7 7 1 9 8  2 1 8 2 39  2 5 0  2 4 8 2 3 7  2 2 0  2 0 2  1 8 5 1 7 4 1 7 6 1 8 8  2 0 7  2 2 5 2 4 0  2 4 9  2 5 0  2 4 0  2 2 0  1 9 8 1 8 0 1 7 0 
1 7 0 1 8 2 2 0 2  2 2 4 2 4 ? 2 5 4  2 5 6 2 4 4  2 2 6  2 1 0  1 8 8  1 7 6 1 7 4 1 � 4 2 0 5 2 2 9 2 4 7  2 6 0  2 6 5  2 5 9 2 4 0  2 1 6  1 9 6 1 8 3  
1 7 7 1 8 5 2 0 4  2 2 3  2 4 3  2 5 6  2 5 P  2 5 0 2 3 2  2 0 8  1 8 8  1 6 8 1 6 2 1 6 6 1 8 5 2 1 0  2 3 6  2 5 2 2 6 3  2 6 4 2 5 2 2 3 1  2 1 0 1 9 2 
1 8 3  1 8 6 2 0 2  2 2 4  2 4 2  2 5 8  2 6 0  2 5 5  2 3 8  2 1 4  1 9 0 1 7 2  1 5 7 1 5 8  1 7 3 1 9 8 2 2 6 2 4 5 2 5 9  2 6 2 2 5 2 2 3 4  2 1 6  2 0 0  
1 8 8 1 8 8 2 00  2 1 8 2 3 7  2 5 0  2 5 6 2 5 0  2 3 5  2 1 6  1 8 8 1 66  1 5 6 1 5 2  1 6 0 1 8 4 2 0 8  2 3 2  2 4 8  2 5 7  2 5 5  2 4 2 2 2 5  2 1 2  
1 9 9 1 9 5 1 99  2 1 4  2 3 1  2 4 5  2 5 4 2 5 2  2 4 4  2 2 4  1 9 8 1 7 5  1 5 8 1 5 0  1 5 3 1 7 3 1 9 4 2 1 7 2 3 6  2 4 9 2 5 1  2 4 6 2 3 3  2 2 1  
2 1 1 2 0 4  2 07  2 2 0  2 3 5  2 4 9  2 5 6 2 5 5  2 4 7  2 3 2  2 0 9  1 8 6  1 6 6 1 5 5 1 5 4 1 6 4 1 8 0 2 0 3  2 2 3  2 3 8 2 4 6  2 4 6  2 3 9  2 3 0  
2 2 1 2 1 6 2 1 7 2 2 4  2 3 '5  2 4 8 2 5 4  2 5 4  2 4 9  2 3 7  2 1 7 1 9 3 1 7 6 1 60  1 5 4 1 5 7 1 6 8 1 8 3 2 0 3  2 1 8 2 2 8  2 3 2 2 3 4  2 3 0  
2 2 7  2 2 6  2 26  ? 2 8  2 40  2 5 1  2 5 6 2 5 7  2 5 6  2 4 6  2 2 8  2 1 0  1 9 1 1 7 4  1 6 6 1 6 4 1 6 7 1 7 6 1 90 2 0 4 2 1 6 2 2 ?  2 ? 9  2 3 1  
2 3 2  2 3 3  2 3 8  2 4 0  2 4 6 2 5 2  2 5 5 2 5 6  2 '5 4 2 4 8  2 3 4  2 2 0  2 0 2 1 9 0 1 7 6 1 7 4 1 7 2 1 7 2 1 7 8 1 9 0 1 9 8 2 0 7  2 1 6  2 2 4  
2 3 2  2 3 7 2 4 2  2 4 8  2 5 2  2 '5 4 2 5 5  2 5 3  2 5 0  2 4 6  2 3 7  2 2 6  2 1 4  2 0 6  1 9 8 1 9 1 1 8 4 1 8 0 1 7 9 1 8 0 1 8 4 1 8 9 1 9 6 2 0 7  
2 1 8 2 3 0 2 3 8  2 4 4  2 4 6 2 4 6  2 4 2 2 3 7  2 3 2 2 2 8  2 2 2  2 1 8  2 1 2 2 1 0  2 0 7  2 0 2  1 9 4 1 8 6 1 7 7 1 7 2 1 6 6 1 6 7 1 7 3 1 8 4 
1 9 8 2 1 2  2 2 7  2 3 8  2 4 2  2 4 2  2 3 4 2 2 5 2 1 7  2 1 1 2 0 6  2 0 6  2 0 7  2 1 2  2 1 5 2 1 6  2 1 4  2 0 4  1 9 0 1 7 8 1 6 6 1 5 8 1 5 8 1 6 7 
1 8 2 1 98  2 1 8  2 3 5  2 4 4  2 4 5  2 3 8 2 2 2  2 0 9  1 9 7 1 8 9  1 9 0 1 9 5 2 0 5 2 1 6  2 2 2  2 2 2  2 2 0  2 0 6  1 8 8 1 7 0 1 5 6 1 4 8 1 5 3 
1 6 8 1 8 8 2 1 2  2 3 2  2 4 8 2 5 0  2 4 0  2 2 6 2 0 6  1 8 9 1 8 1  1 8 0  1 9 0 2 0 6  2 2 7 2 4 2  2 5 0  2 5 2 2 4 0  2 2 0  1 9 7 1 7 8 1 6 4  1 6 0 
1 7 0 1 8 7 2 06 2 3 0  2 4 6  2 '5 0 2 4 2 2 ? 6  2 0 2  1 8 0 1 6 3 1 5 �  1 6 5 1 8 4 2 1 0  2 3 4  2 5 4 2 6 2  2 5 8 2 4 3 2 1 8  1 9 3 1 7 4 1 6 2 
1 64  1 7 8 2 00 2 2 0  2 3 6 2 4 4  2 4 0  2 ? 2  1 9 4  1 6 8 1 4 4 1 3 0 1 3 2 1 5 0  1 7 6 2 0 6  2 3 4  2 5 0 2 5 8 2 5 4  2 3 6  2 1 4 1 90 1 7 5  
1 7 2 1 8 0 2 00 2 2 2  2 3 8 2 4 9  2 4 8  2 3 3  2 0 5  1 7 4 1 4 7 1 2 8  1 2 0 1 ? 7 1 5 4  1 8 2  2 1 6  2 4 0  2 5 5  2 6 0  2 5 1  2 3 2  2 1 3 1 9 4 
1 8 4 1 8 8 2 0 1  2 2 0  2 3 8  2 5 0  2 5 0  2 3 9  2 1 8  1 8 7 1 5 4 1 3 0  1 1 3  1 1 2  1 3 1  1 6 0 1 9 2 2 2 3  2 4 4  2 5 6  2 5 4  2 4 3 2 2 8  2 1 2  
2 0 1  1 9 8 2 0 8  2 2 3  2 40  2 5 ?  2 5 4  2 4 7  2 3 2  2 0 2  1 7 0 1 4 2  1 1 9  1 0 9 1 1 5  1 3 6 1 6 4 1 9 1 2 1 7 2 3 4 2 4 2  2 3 9 2 3 2  2 2 2  
2 1 4  2 1 0 2 1 4  2 2 8  2 4 5  2 5 6  2 6 0  2 5 8  2 4 8  2 2 6  1 9 6  1 6 6  1 4 0 1 2 2  1 20 1 3 0  1 4 6 1 7 0 1 9 2 2 1 2  2 2 4  2 2 8  2 2 8  2 2 2  
2 1 9 2 1 5 2 1 5  2 2 5  2 3 7  2 4 9  2 5 4 2 5 4  2 5 0  2 3 6  2 1 2 1 8 7  1 64  1 4 4 1 3 6 1 3 6 1 4 4 1 5 9 1 7 7 1 9 2 2 0 6 2 1 5 2 1 8 2 2 0  
2 2 1  2 2 2  2 2 2  2 2 8  2 3 6  2 4 5  2 5 0  2 5 0 2 4 7  2 3 9  2 2 3  2 0 4  1 8 4 1 66  1 5 6 1 4 8 1 5 2 1 5 6 1 6 6 1 8 0 1 9 2 2 0 2 2 1 0 2 1 6 
? 2 0 2 2 6  2 3 1  2 3 6  2 3 8  2 4 5  2 4 8 2 4 7  2 4 3  2 3 6  2 2 7  2 1 6  2 00 1 8 8 1 8 0 1 7 2 1 6 5 1 6 5 1 6 6 1 7 4 1 8 2 1 9 0 1 9 8 2 0 8  
2 1 6 2 2 6  t 3 2  2 3 8  2 3 8 2 4 0  2 4 0  2 3 6  2 3 4  2 3 2  2 2 6  2 2 2  2 1 6 2 1 2 2 1 0  2 0 5  2 0 0  1 9 2 1 8 9 1 8 8 1 87 1 8 9 1 96 2 n 2  
6 0 7 4 6 6 4 7  7 4 4 0  7 7 0 0  7 1 5 8  6 1 9 4 '5 5 1  4 5 6 3 3  6 2 2 9  6 6 2 4  6 5 1 2  6 1 0 8 
6 2 8 9  7 0 6 0  7 6 8 6 1 5 n s  6 7 0 7  5 7 8 0  5 4 6 4 5 9 3 0  6 4 7 4  6 6 5 0 6 2 9 3 60 2 0  
1 9 6 2 0 �  2 1 4  ? 2 8  2 4 0  2 4 8  2 4 8  2 4 2  2 � 1  2 1 6 2 0 0  1 8 6 1 7 8 1 7 6 1 8 2 1 9 1 2 0 1 2 0 9  2 1 4 2 1 5 2 1 0  2 n 3 1 9 7 1 9 4  
S U M  M E A N  
5 0 4 5  2 1 0  
5 1 9 3 2 1 6 
5 1 8 2  2 1 6  
4 9 3 5  2 06 
4 7 8 0  1 99 
4 7 3 1  1 97 
5 0 5 2  2 1 1 
5 2 3 2  2 1 8  
5 2 1 5 2 1 7 
5 2 04 zn  
5 1 2 3 2 1 3 
'5 1 1 1 2 1 3 
'5 1 5 5 2 1 5 
5 1 0 8 2 1 3  
5 1 8 1 2 1 6  
5 2 0 7 2 1 7  
5 2 4 0  2 1 8  
5 0 5 1 2 1 0 
4 9 4 3  2 0 6  
4 8 6 8 2 0 3  
5 0 4 6  2 1 0  
5 0 1 7 2 0 9  
4 8 1 5 2 0 1  
4 8 4 0 z o 2 
4 8 2 7 2 0 1  
4 7 8 9  2 00 
4 8 5 5  2 0 2 
4 8 6 4 2 0 3  
4 9 1 5 2 0 5  
5 0 0 1  2 0 8  
5 1 6 6 l 1 5 
T O T A L 
1 5 5 6 9 1  
M O N T H L Y  M E A N  
2 0 9 . :5  C M  
� 
-.J 
















1 6  








2 5  
2 6  
2 7 
2 8 
2 9  
3 0 
S U M  
M E A N  
H O U R  
0 1 2 3 4 5 f., 7 8 9 
Station 
Lat i tude 
Longi tude 
Durat ion 
Uni t  
1 0 1 1 1 2 
Syowa Station 
59• o' 2a· s 
39
° 
34' 1 3• E 
Nov . 1 , -Nov . 30 , 1 980 
Cent ime tre 
1 3  1 4  1 5 1 6 1 7  1 8 1 9 2 0  2 1 2 2  ;:, 3 
2 1 2  2 2 4  2 3 2  2 3 8  2 4 0 2 3 8  2 3 4 2 ? 8  2 2 2  2 1 6  2 1 2  2 1 2 2 1 1  2 1 2 2 1 s  2 1 5 2 1 0  2 0 2  1 9 5 1 6 8  1 8 4 1 xn 1 8 4 1 9 1  
2 0 3  2 1 4  i 2 7  2 3 8  2 4 0 2 3 9  2 3 ?  2 2 1 2 1 3  2 0 4  1 9 8 1 99 2 D O  2 0 7  2 1 4  2 1 9  2 1 8 2 1 2  2 0 3  1 9 1 1 8 3  1 7 9 1 7 7 1 8 2  
1 9 7 2 1 0 2 2 4  2 3 6  2 4 3  2 43 2 3 4 2 ? 0  2 � 6  1 9 4 1 8 6 1 8 5 1 8 8  2 0 0  2 1 2  2 2 2  2 2 7  2 2 3  2 1 8 2 0 4  1 9 2  1 8 2 1 7 8 1 80 
1 9 2  2 0 8  z 2 3  2 3 7  2 4 4  2 4 3  2 3 6 2 2 0 2 0 0  1 8 3 1 7 4 1 6 8  1 7 4 1 Q O 2 0 8  2 2 4  2 3 5  2 3 7  2 3 0 2 1 6  2 0 1  1 86 1 7 8 1 7 8 
1 8 6 2 0 2  2 1 9  2 3 4  2 4 2  2 4 4  2 3 5  2 1 4 1 9 7  1 8 0 1 6 1 1 5 8  1 6 6 1 � 0 2 0 0  2 2 0  2 3 6  2 4 4  2 3 8 2 2 9  2 1 2  1 9 4 1 s 2  1 7 8 
1 8 5 1 9 8 2 1 4  2 3 2  2 4 0  2 42  2 3 4  2 1 4 1 9 2 1 7 0 1 4 9 1 4 1 1 4 3 1 6 1  1 8 1 2 0 6  2 2 6 2 3 8 2 4 1 2 3 4 2 1 7  2 0 3  1 8 8 1 7 8 
1 80  1 9 3 2 09  2 2 7  2 3 9  2 44  2 3 9 2 2 3  1 96  1 70 1 4 9 1 3 6 1 3 0 1 � 9 1 6 4 1 9 1 2 1 6  2 3 3  2 4 3 2 4 0 2 2 8  2 1 3  1 9 7 1 8 4 
1 8 3 1 9 ? 2 06  2 2 6  2 4 2  2 4 9  2 4 6 2 3 2  2 1 1  1 8 3 1 5 4 1 3 6  1 2 6 1 2 9  1 4 7 1 7 4 2 0 3  2 2 5  2 4 0  2 4 5 2 4 0  2 2 6  2 1 3  1 9 9 
1 9 0 1 9 2 2 0 3  2 2 1  2 3 7 2 46  2 4 7  2 3 8  2 2 0  1 Q 2 1 6 3 1 4 1 1 2 5 1 1 9  1 3 0 1 5 3 1 7 9 2 0 5  2 2 4  2 3 7 2 39 2 3 0 2 2 0  2 0 6  
1 9 8 1 9 8 2 04  2 1 9  2 3 5  2 46 2 4 9 2 4 3  2 2 9 2 06  1 7 5 1 5 1  1 3 0 1 1 9  1 2 0  1 3 8 1 6 1 1 8 7 2 0 9 2 2 4  2 3 2  2 2 9  2 2 2  2 1 1  
2 0 4  2 0 0  2 0 3  2 1 5 2 2 9 2 4 0  2 4 6 2 4 3  2 3 2  2 1 4  1 8 5 1 5 6 1 3 7 1 2 2  1 1 8  1 2 9 1 5 0 1 7 2 1 9 5 2 1 5  2 2 5  2 2 7  2 2 5  2 2 0  
2 1 4  2 0 9  2 1 0  2 1 9  2 3 0 2 4 1  2 4 7 2 4 4  2 3 7  2 2 1  1 9 5 1 6 7  1 4 4 1 3 1 1 2 5 1 3 1 1 4 3 1 6 1 1 8 3 2 0 1  2 1 4  2 2 2  2 2 4  2 2 2  
2 1 8  2 1 7 2 1 8  2 2 1  2 2 8  2 3 6  2 4 0  2 3 8 2 3 4  2 2 0 2 0 0  1 7 5  1 5 5 1 3 9  1 2 8 1 2 8  1 3 5 1 4 7 1 6 3 1 7 9 1 9 2  2 0 5  2 1 2  2 1 4  
2 1 7  2 1 8  2 1 8  2 2 0  2 2 4  2 2 9  2 3 2  2 3 2  2 2 8  2 1 9 2 0 8  1 8 9 1 7 1 1 5 9 1 4 8 1 4 2 1 4 3 1 4 8 1 5 7 1 6 7 1 8 0  1 9 1 2 0 1  2 1 1 
2 1 7 2 2 1  2 2 5  2 2 5  2 2 5  2 2 7  2 2 6 2 2 2  2 2 2  2 1 4  2 0 5  1 9 5  1 8 2 1 7 5  1 6 6 1 6 0 1 5 6 1 5 4 1 5 6 1 6 1 1 6 9 1 7 8 1 8 9 2 0 1  
2 1 2 2 2 0  2 2 6  2 2 7  2 2 6  2 2 3  2 2 0  2 1 3  2 0 9 2 0 5  2 0 0  1 9 9 1 9 5 1 9 1 1 8 8 1 8 3 1 7 5 1 6 8 1 6 2 1 60 1 60 1 6 6 1 76 1 8 8 
2 0 3  2 1 5 2 2 5  2 2 9  2 2 7  2 2 2  2 1 2 2 0 2  1 9 5 1 9 0 1 8 9 1 90 1 9 1 1 9 6 1 99 1 9 8 1 9 3 1 8 4 1 7 4 1 6 4 1 5 9 1 5 9 1 6 3 1 7 3 
1 9 0 2 04 2 1 8  2 2 6  2 2 6  2 2 0  2 0 9 1 9 6 1 8 5  1 7 6 1 7 4 1 79 1 8 8 2 0 3  2 1 5 2 2 2  2 2 5  2 1 8  2 0 5 1 9 1 1 79 1 6 8 1 6 4 1 7 1 
1 R 5 2 0 1  2 1 8  2 2 9  2 2 9  2 2 4  2 0 8 1 8 6 1 6 9  1 5 4 1 4 6 1 5 0  1 6 0 1 7 7 1 9 8 2 1 7  2 2 3 2 2 4  2 1 5 2 0 1  1 8 6 1 7 1 1 64  1 6 8  
1 7 7 1 9 2 2 0 8  2 2 0  2 2 6 2 2 2  2 0 7 1 8 3 1 5 7 1 4 0 1 2 8 1 2 5  1 3 7 1 60  1 8 4 2 1 4  2 3 2  2 4 0  2 3 8 2 2 9 2 1 2 1 9 1 1 80  1 7 5 
1 80 1 9 3 2 1 0  2 2 2  2 3 0 2 2 8  2 1 2 1 8 8 1 5 8  1 2 9 1 0 9 9 9  1 0 0 1 2 2  1 4 8 1 7 9 2 0 5  2 2 0 2 3 0  2 2 6 2 1 4  2 0 0 1 8 5  1 7 7 
1 80 1 9 1 2 0 7  2 2 1  2 3 2  2 3 6  2 2 'i  2 0 6  1 7 7  1 4 6 1 2 4 1 0 7  9 5  9 6  1 1 2  1 4 1 1 8 7 2 1 7 2 3 1  2 3 8 2 3 4  2 2 0 2 0 8  1 9 8  
1 9 4 2 0 2  2 1 6  2 3 1  2 4 3  2 4 8  2 4 1  2 2 4 1 9 5 1 5 9 1 2 6 1 0 2  90  9 0  1 0 9 1 3 7 1 6 6 1 9 3 2 1 8  2 3 0 2 3 1  2 2 8  220  2 1 0  
2 0 4  2 0 7  2 1 9  2 3 3  2 4 6 2 5 2  2 5 1  2 4 1 2 2 0  1 8 4 1 � 0 1 2 0 99  9 1  9 6  1 1 7 1 4 6 1 7 6  1 9 8 2 1 6 2 2 5  2 2 4  2 2 1  2 1 6  
2 1 0  2 0 1 2 1 5  2 2 7  2 4 2  2 5 1  2 5 2 2 4 8  2 3 3  2 0 6 1 7 7 1 4 6  1 1 s 1 n 2 1 0 3 1 1 5  1 3 5 1 5 8 1 8 1 2 0 2 2 1 5 2 2 0 2 1 9  2 1 8 
2 1 8 2 1 2 2 1 5  2 2 4  2 3 4 2 44  2 5 0  2 4 8  2 3 8  2 1 9  1 9 4 1 6 7  1 4 3 1 2 5  1 1 7  1 2 0 1 3 3 1 5 0 1 7 1 1 8 9  2 0 4  2 1 4 2 1 8  2 2 0  
2 2 2  2 2 0  2 2 0  2 2 3  2 3 1 2 40  2 4 5 2 4 5  2 4 2 2 3 2  2 1 7 1 96  1 7 6 1 6 1 1 4 4 1 3 8 1 4 1 1 5 0 1 6 4 1 7 8 1 9 2 2 0 4  2 1 2 2 1 6  
2 2 0 2 2 1  2 2 1  2 2 2  2 2 6 2 3 0 2 3 0  2 3 3  2 3 3  2 2 6  2 1 8 2 0 2  1 8 6 1 7 3 1 6 1 1 5 4 1 5 4 1 5 8 1 6 5 1 7 5 1 8 4  1 96 2 0 4  2 1 4  
2 1 8  2 2 1  2 2 5  2 2 4 2 2 4  2 2 4  2 2 2  2 2 1  2 2 0  2 1 6  2 0 9  2 0 2  1 9 3 1 8 9  1 8 4 1 8 0 1 7 7 1 7 5 1 7 6 1 80 1 86 1 9 4 2 0 3  2 1 4  
2 1 9  2 2 5  2 3 1  2 2 9  2 2 7  2 2 6  2 2 0  2 1 3 2 1 1  2 0 7  2 0 3  1 9 9 1 9 5 1 94  1 9 2 1 9 4 1 8 9 1 8 4 1 8 2 1 M 1 1 8 2  1 8 7  1 9 5 2 0 4  
60 2 8 65 0 9 7 0 D 7 6 9 8 1 6 2 8 1  5 2 7 8  4 6 4 8  4 8 2 6 5 5 1 9 6 0 0 5  6 0 7 1 5 9 2 2  
6 2 2 7  6 7 9 5  7 0 9 7  f, 6 7 9  5 7 7 5  4 8 9 2  4 6 5 2  5 1 6 1 5 8 0 3  60 9 1 5 9 8 7  5 9 1 7  
2 0 1  2 0 8  2 1 7  2 2 7  2 3 4  2 3 7  2 3 3  2 ? 3  2 0 9 1 9 3 1 7 6 1 6 3  1 5 5 1 5 5 1 6 1 1 7 2 1 8 4 1 9 3 2 0 0  2 0 3  2 0 2  2 0 0  1 9 7 1 9 7 
S U M  M t: A N  
5 0 9 5  2 1 2 
5 0 1 3 2 0 9  
5 0 0 4 2 0 9  
4 9 8 5 2 0 8  
4 9 5 1 2 0 6  
4 8 2 7 2 0 1  
4 7 8 3 1 9 9 
4 8 2 7 2 0 1  
4 7 5 7 1 9 8 
4 7 3 5  1 9 7 
4 7 0 2  1 9 6 
4 7 3 5  1 9 7 
4 6 4 2 1 9 3  
4 6 5 2  1 9 4  
4 6 7 1  1 9 5 
4 6 9 2  1 9 6 
4 6 5 2  1 9 4 
4 7 5 2  1 9 8  
4 60 3 1 9 2 
4 5 7 7  1 9 1  
4 3 6 4 1 8 2 
4 4 2 9 1 8 5 
4 5 0 3 1 8 8 
4 5 5 2 1 90  
4 6 0 0 , 9 2 
4 6 6 7 1 9 4  
4 8 0 9 2 0 0  
4 8 06 2 ') 0  
4 8 7 7  2 0 3  
4 8 8 9 2 0 4  
T O T A L  
1 4 2 1 5 1  
M O N T H L Y M E A N  
1 9 7 , 4 C M  
""" 
(X) 










1 0  
1 1 
1 2 
1 3  
1 4  
1 5  
1 6  
1 7  










2 8  
2 9  
3 0 
3 1  
s u ,,., 
M E  A I\J  
H O U P  
0 1 2 3 4 5 6 7 8 9 
2 1 4  2 2 1  2 2 8  2 3 1  2 2 8  2 2 3  2 1 3 2 0 4  1 9 8 1 9 1 
S tat ion 
Lat i tude 
Longi tude 
Durat ion 
Uni t  
1 0 1 1 1 2 
Syowa Stat i on 
59· o' 2s· s 
39• 34' 1 3' E 
Dec . 1 , -Dec . 3 1 , 1 9 80 
Centimetre 
1 3  1 4  , 5 1 6  1 7 1 8 1 9 2 0  2 1 n 2 3  
1 8 7  1 8 8 1 90 1 94 1 9 7 2 0 1  2 0 2  1 9 8 1 9 1 1 8 9 1 8 6 1 8 7 1 9 2 2 0 0  
2 1 1 2 2 1 2 2 8  2 3 2  2 3 2  2 2 6  2 1 4 2 0 1  1 9 0 1 8 1 1 7 6  1 7 6 1 8 1  1 90 1 9 9 2 0 6  2 0 8  2 0 7  2 0 2  1 9 4 1 8 9 1 8 6 1 8 7 1 9 4  
2 0 4  2 1 8  2 2 7  2 3 2  2 3 4 2 2 9  2 1 3 2 0 0  1 8 4  1 6 8 1 60  1 6 0 1 6 6 1 8 0  1 9 5 2 0 8  2 1 6 2 1 7 2 1 3 2 0 6  1 9 6 1 8 9 1 8 8 1 9 2  
2 0 1  2 1 3  2 2 4  2 3 2  2 3 5  2 3 0 2 1 9 1 9 8 1 7 9  1 6 4 1 5 4  1 5 2  1 6 0 1 7 8 1 9 9 2 2 0 2 3 4  2 4 0  2 3 8  2 2 8  2 1 9  2 0 7 1 9 9 2 0 0  
2 0 8  2 1 8 2 2 9  2 3 8  2 4 0 2 3 8  2 2 5 2 0 2  1 7 7 1 5 6 1 4 0  1 3 4  1 3 8 1 5 4 1 7 6 2 0 2  2 2 0  2 3 2  2 3 6 2 3 1  2 2 1  2 0 7  1 9 8 1 9 6 
2 0 0 2 1 1 2 2 6  2 3 2  2 4 1  2 42  2 3 0  2 0 8  1 8 3 1 5 7 1 3 5 1 2 2 1 2 4 1 3 9 1 6 1 1 90 2 1 4  2 3 1  2 3 9  2 3 8  2 3 0 2 2 0  2 0 8  2 0 0  
2 0 1  2 1 0  2 2 5  2 3 6  2 4 4 2 4 7  2 4 0  2 2 2  1 9 5  1 6 5 1 4 0 1 2 1  1 1 7  1 2 7 1 4 8 1 80 2 0 6  2 2 6  2 4 0  2 4 4  2 3 9 2 2 9 2 1 6  2 0 6  
2 0 4  2 1 0 2 2 1  2 3 4  2 4 4  2 4 6  2 4 1  2 2 4  2 0 0  1 6 8 1 3 8 1 1 7  1 0 7 1 0 7  1 2 0 1 5 0 1 7 5 2 0 1  2 2 0  2 3 1  2 3 1  2 2 5  2 1 6 2 0 4  
2 0 2  2 0 4  2 1 3  2 2 6  2 4 0  2 4 8  2 4 4  2 3 4  2 1 3  1 8 1 1 5 2 1 2 8  1 1 0 1 0 8  1 1 8  1 39 1 6 7 1 9 7 2 1 7  2 3 2  2 3 7  2 3 5  2 2 6  2 1 9 
2 1 2  2 D 9  2 1 5  2 2 6  2 4 0 2 4 9  2 4 9 2 4 2  2 2 4  1 9 9 1 6 7 1 4 0  1 1 9 1 0 9 1 0 8 1 2 2  1 4 7  1 7 4 1 9 4 2 1 1 2 2 5  2 3 0  2 2 4  2 2 0 
2 1 5  2 1 0 2 1 0  2 2 1  2 3 3 2 4 1  2 4 6 2 4 3  2 3 2  2 1 2  1 8 4  1 5 6 1 3 4 1 1 7  1 1 2  1 1 5  1 3 2 1 5 4 1 7 7 1 9 7 2 1 1  2 1 9  2 2 0 2 1 8  
2 1 6  2 1 1 2 1 1  2 1 6  2 2 6  2 3 1  2 3 8  2 3 8  2 3 2 2 1 9 1 9 8 1 7 0  1 5 0 1 3 2  1 2 1  1 2 0 1 2 8 1 4 2 1 5 9 1 8 0 1 9 8 2 1 0  2 1 6  2 1 8  
2 1 8  2 1 5 2 1 3  2 1 3 2 1 6 2 2 4  2 2 8  2 2 9  2 2 7  2 2 0  2 0 4  1 8 6  1 6 7 1 4 8 1 3 7 1 3 3 1 3 5 1 4 1 1 5 6 1 7 2 1 8 7 2 0 0  2 1 0  2 1 4  
2 1 7  2 1 8  2 1 4  2 1 2 2 1 2  2 1 3  2 1 6 2 1 6  2 1 6  2 1 4  2 0 5  1 9 5  1 8 4  1 7 1  1 6 1 1 5 4 1 5 0 1 4 8 1 5 6 1 6 8 1 80 1 9 1 2 0 2  2 , 0  
2 1 8  2 1 8 2 1 7  2 1 2 2 0 8  2 0 4 2 0 3 2 0 2  2 0 2 2 0 0  1 9 8  1 9 5 1 9 3 1 8 5 1 7 9 1 7 2 1 6 6 1 6 2 1 5 9 1 6 2 1 69 1 7 7 1 8 8 1 9 8 
2 0 8  2 1 2  2 1 5  2 1 3  2 � 5  1 9 7 1 8 9 1 8 4 1 � 0 1 7 7 1 79  1 8 2  1 8 6 1 9 2 1 9 4 1 9 5 i 9 4 i 8 9 i 8 2 1 7 9 1 7 9 1 R 3 1 8 8 1 9 8 
2 0 7  2 1 5  2 2 0  2 1 9  2 1 0  2 0 1  1 8 8 1 7 4 1 6 6 1 6 1 1 6 0 1 6 7  1 7 7 1 86 1 9 9 2 0 4  2 0 9  2 0 5  1 9 7 1 9 1 1 8 6 1 8 4 1 8 6 1 9 4 
2 0 4  2 1 6 2 2 3  2 2 2  2 1 7  2 0 8  1 9 0 1 7 D 1 5 4  1 4 2 1 38  1 4 2  1 5 3 1 7 0 1 8 8 2 0 5 2 1 8 2 2 3  2 2 1  2 1 3 2 0 2  1 9 8 1 9 5 2 0 0  
2 0 9 2 1 9 2 28  2 3 4  2 2 9  2 2 0  2 0 1  1 7 8 1 5 5  1 3 7 1 2 5 1 2 7  1 4 0 1 6 0 1 8 9 2 1 1 2 3 2  2 4 2  2 4 2  2 3 8  2 2 7  2 1 8  2 1 0  2 1 0  
2 1 8 2 2 5  2 3 4  2 4 2  2 4 3  2 3 6  2 1 7 1 8 9 1 6 0  1 3 3  1 1 1  1 0 3  1 0 8  1 2 8 1 5 6 1 89 2 1 5 2 3 2 2 4 4  2 4 4 2 3 6  2 2 7  2 1 5 2 1 1 
2 1 6  2 2 3  2 3 5  2 4 4  2 4 9  2 4 8  2 3 5 2 1 1  1 1\ 0 1 4 8 1 2 0 1 0 3  99  1 0 9 1 3 4 1 6 2 1 9 0 2 1 6  2 3 1 2 3 6 2 3 5  2 2 7  2 1 8  2 1 0  
7 1 0  2 1 9 2 2 9  2 4 2  2 5 1  2 � 3  2 4 6 2 2 6 1 9 5  1 6 1 1 2 7 1 0 3  96 96 1 0 4 1 3 2 1 5 9 1 8 7 2 1 0  2 2 3 2 2 6  2 2 6  2 1 8  2 0 9  
2 0 7  2 1 1  2 2 1  2 3 5  2 4 6 2 5 2  2 5 5  2 4 3  2 ? 2  1 9 0 1 5 4 1 2 2  1 0 1 9 2  1 0 0 1 2 4 1 5 2 1 8 1 2 0 8  2 2 0  2 2 7  2 ? 8 2 2 3  2 1 6  
2 1 0  2 0 9  2 1 6  2 ? 7  2 4 2 2 5 1 2 5 4 2 5 0  2 3 6  2 0 6  1 7 3 1 4 6  1 2 2  1 1 0  1 1 1  1 2 4 1 4 8  1 7 6 1 9 5 2 1 5  2 2 5  2 2 9  2 2 6  2 2 2  
2 1 4 2 0 9  2 1 0  2 1 9  2 3 2 2 4 2  2 4 8 2 4 6  2 3 8  2 1 8 1 9 1  1 6 2  1 3 5 1 1 5 1 0 5 1 1 0  1 2 4 i 4 4 1 6 4 1 8 5 2 0 0  2 1 0  2 1 2 2 1 2 
2 1 0  2 0 7  2 0 6 2 1 0 2 1 8  2 2 8  2 3 5 2 3 6  2 3 3  2 2 2  2 0 2  1 7 6 i 5 2 1 3 6  1 2 2 1 2 1 1 2 8  1 4 2 1 6 0 1 7 9 1 9 3 2 0 4 2 0 8  2 1 0  
2 1 1  2 0 8  2 0 4  2 0 5  2 D 8 2 1 7  2 2 4 2 2 7 2 2 8  2 2 2  2 1 0  1 9 4  1 7 6 1 5 9 1 4 5 1 3 9 1 4 0 1 5 0 1 6 3 1 7 4 1 90 1 9 9 2 0 6 2 1 2 
2 1 0  ? 0 9  2 08 206  2 D 5  2 0 6  2 0 9 2 1 2  2 1 3  2 1 0  2 0 4  1 9 3  1 8 4 1 7 1  1 5 9 1 5 2 1 5 0 1 5 3 1 6 0 1 7 1 1 8 3 1 9 3 2 0 2  2 0 7  
2 0 9  2 0 9  2 08  2 0 3  2 D 1  2 D O 1 9 7 1 9 4 1 96  1 9 2 1 8 9  1 8 3  1 7 6 1 7 4 1 7 1 1 6 4 1 6 2 1 6 2 1 6 5 1 7 2 1 8 2 1 8 9 1 96 2 0 5  
2 1 1 2 1 2 2 1 2  2 1 1  2 0 6  2 0 0 1 9 7 1 9 1 1 8 6  1 8 2 1 7 8 1 7 4 1 74  1 7 4 1 7 2 1 7 3 1 7 3 1 7 3 1 7 2 1 7 6 1 8 1 1 8 9 1 96 2 0 6  
2 1 1 2 1 4  2 1 7  2 1 5  2 0 9 2 D O  1 9 2 1 8 1 1 7 3 1 6 9 1 6 6  1 6 4 1 6 8 1 7 6 1 8 1 1 8 9 1 9 7 1 9 8 1 9 3 1 9 3 1 9 5 1 9 8 2 0 1  2 0 7  
6 5 06  6 7 P.. 7 7 0 4 4  6 89 6 6 1 6 7  5 1 6 5  4 5 8 7  4 7 6 1  5 4 9 1  6 1 0 4 6 3 8 5  6 3 90  
6 6 2 4  6 9 4 0 7 0 5 0  6 5 7 5  5 6 6 5  4 7 8 1  4 5 1\ 7  5 1 06 5 8 4 3  6 2 9 2 6 4 1 4 6 4 1 8 
2 1 0  2 1 4  2 1 9  2 2 4 2 2 7  2 2 7  2 2 2  2 1 2  1 9 9 1 8 3 1 6 7 1 5 4  1 4 8 1 4 8 1 5 4 1 6 5 1 7 7 1 8 8 1 9 7 2 0 3 2 0 6  2 0 7 2 0 6 2 0 7  
S UM  M E A N  
4 8 5 3  2 0 2 
4 8 3 1  2 0 1  
· 4 7 9 5 zoo  
4 9 2 3 2 0 5  
4 8 1 6 2 0 1  
4 7 8 1  1 9 9  
4 8 2 4 2 0 1  
4 6 3 4  1 9 3 
4 6 9 0  1 9 5 
4 6 5 5 1 94 
4 6 0 9 1 9 2 
4 5 8 0  1 9 1 
4 5 9 3 1 9 1 
4 6 2 3 1 9 3  
4 5 8 7 1 9 1 
4 6 00  1 9 2 
4 6 0 6  1 9 2 
4 6 1 2 1 9 2 
4 7 8 1 1 99 
4 7 1 6  1 9 7  
4 6 7 9 1 9 5  
4 5 4 8  1 9 0 
4 6 3 0  1 9 3 
4 7 2 3  1 9 7 
4 5 4 5 1 8 9 
4 5 3 8  1 8 9 
4 6 1 1 1 9 2 
4 5 70 1 90 
4 4 99  1 8 7 
4 5 1 9 1 8 8 
4 6 0 7  1 9 2 
T O T A L  
1 4 4 5 7 8  
M O N T H L Y M E A N  


















1 4  
1 5  
1 6 
1 7  
1 B 
1 9 
2 0  
2 1  
2 2  
2 3 
2 4 
2 !>  
2 6 
2 7  
2 8  
2 9 
3 0  
3 1 
S U M  
M E A N  
H O lJ R  





Uni t  
1 0  1 1 1 2 
Syowa S tat i on 
59• o' 2s" s 
39• 34' 1 3" E 
J an .  1 , -J an . 3 1 , 1 9 8 1  
Cent imetre 
1 3  1 4  1 5 i 6  1 7  1 8  1 9 2 0  2 1 2 2  2 3  
2 1 4  2 1 8 2 2 1  2 2 1  2 1 7  2 0 9  1 9 8  1 8 3 1 7 1 1 6 4 1 5 8 1 5 7 1 6 2 1 7 2 1 7 9 1 8 9 1 9 7 2 0 2  2 0 1  1 9 8 1 9 8 1 9 6 2 0 0  2 0 5  
2 1 4  2 2 4  2 3 0  2 3 1  2 2 9  2 2 0  2 0 2 1 8 6  1 6 8  1 5 4 1 4 3 1 4 2  1 4 6  1 6 3 1 7 9 1 9 8 2 0 8  2 1 3 2 1 5 2 1 2 2 0 8 2 0 3  2 0 3  2 0 4 
2 1 3  2 2 0  2 2 8  2 3 3  2 3 2  2 2 4  2 0 9 1 8 8 1 6 8  1 4 9 1 3 3 1 2 8  1 3 5 1 4 6 1 6 8 1 9 0 2 0 5  2 1 7  2 2 1  2 2 1  2 1 4  2 0 5 2 0 3  2 0 3  
2 1 0 2 2 0  2 3 0 2 3 7  2 3 8  2 3 5  2 1 8 1 94  1 6 9  1 4 2 1 2 2 1 1 0 1 1 1  1 2 6  1 4 6  1 7 0 1 9 3 2 1 2 2 2 2  2 2 4 2 1 9  2 1 2  2 0 4  2 0 2  
2 0 8 2 1 8  2 2 8  2 3 8  2 4 5  2 44  2 3 2 2 0 9  1 8 0 1 5 0 1 ?. 0 1 0 2 96 1 0 4 1 2 3  1 4 8 1 7 5 2 0 0  2 1 6 2 2 4  2 2 4  2 1 9 2 1 0 2 0 4  
2 0 4  2 1 0 2 2 2  2 3 5  2 4 5  2 5 1  2 4 4 2 2 6  2 n o  1 6 5 1 3 3 1 0 8 9 3  9 1  1 0 5 1 2 9 1 5 8 1 8 8 2 0 9  2 2 1  2 2 4  2 2 0  2 1 2 2 0 3  
2 0 1  2 0 6  2 1 7 2 3 0  2 4 3 2 5 4  2 5 2 2 3 9  2 1 8  1 8 6 1 5 0 1 2 0 9 8  8 5  9 5  1 1 5  1 4 4  1 7 7 2 0 0  2 1 7 2 2 5  2 2 6  2 1 8 2 1 1 
2 0 3  2 0 2  2 1 0  2 2 2  2 3 6 2 4 8 2 5 3  2 4 9  2 3 2 2 0 4  1 7 4 1 � 3 1 2 2 1 1 2  1 1 0  1 2 2  1 4 8 1 7 7 2 0 3  2 2 1  2 3 4  2 3 6 2 2 9  2 2 0  
2 1 2 2 0 4  2 0 4  2 1 4  2 2 8 2 4 1  2 4 8 2 5 0  2 4 0  2 2 2  1 9 7 1 64  1 3 8 1 2 0 1 1 6  1 2 2 1 3 7 1 5 7 1 8 2 2 0 4  2 2 0  2 2 5 2 2 3  2 1 6 
2 0 8  1 9 8 1 9 4 1 9 7 2 0 8 2 2 1  2 3 1  2 3 4  2 3 0  2 2 0 1 9 2 1 6 9  1 4 3 1 6 7 1 0 3 1 0 5 1 1 2  1 3 2 1 5 4  1 7 6 1 94  2 0 4  2 0 8  2 0 5  
1 9 9 1 9 0 1 8 4  1 8 2 1 9 0 2 0 2  2 1 2 2 1 7 2 1 9  2 1 4  2 0 2  1 8 6  1 6 5  1 4 8 1 3 7 1 3 2 1 3 2 1 4 4 1 6 0  1 7 6 1 8 9 2 0 2 2 0 6  2 0 4  
2 0 2  1 92 1 8 1  1 7 8 1 8 0 1 8 6 1 9 4 2 0 0  2 0 6 2 0 7  2 0 3  1 9 1  1 7 8 1 6 5 1 5 4 1 4 5 1 4 1  1 4 7 1 5 8 1 7 0 1 8 4 1 9 4 2 0 0  2 0 2  
2 0 3  1 98 1 9 1 1 8 4 1 7 8 1 7 8 1 7 9 1 8 2 1 86  0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 
0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 () [) 0 0 0 0 0 0 0 !) 0 0 0 0 0 0 0 0 0 0 
o 0 0 0 0 0 0 0 0 [) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 () 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 () 0 0 D a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 () 0 0 0 0 0 0 0 0 0 0 u 0 0 0 0 0 0 0 0 
0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 D 0 0 () 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 Q 0 0 0 () 0 0 0 " 0 0 0 0 0 0 0 V 
0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
0 0 0 0 0 0 (l 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
2 4 8 8 2 5 4 9  2 6 9 1  2 6 9 3  2 4 0 1 1 9 2 7 1 5 87 1 6 1 5 1 9 5 0  2 3 4 1  2 5 3 3  2 5 1 6  
2 5 0 2  2 6 1 8  2 7 3 5  2 5 7 5 2 1 7 7  1 7 2 0  1 5 99  1 76 5 2 1 6 6 2 4 6 4  2 5 4 2  2 4 7 9  
2 0 7  2 09 2 1 2  2 1 8  2 2 4  2 ? 8  2 2 4  2 1 5 2 n o  1 8 1 1 6 1 1 4 � 1 3 2 1 3 3 1 3 5 1 4 7 1 6 3 1 8 1 1 9 5 2 0 5 2 1 1  2 1 2 2 1 0 2 0 7  
S U M  M t: A N  
4 6 3 0 1 9 3 
4 6 9 5  1 96 
4 6 5 3  1 94 
4 5 6 6 1 90 
4 5 1 7 1 8 8 
4 4 9 6 1 8 7  
4 5 2 7 1 8 9 
4 7 1 0 1 96 
4 6 8 4 1 9 5 
4 4 0 5 1 84 
4 3 9 2  1 8 3 




















T O T A L  
5 4 6 3 3 
M O N T H L Y M E A N  
1 8 9 . 7  C M  
* 
































Tab l e  8 .  Ti dal harmonic constants . 





0 ' ,, 
39 34 1 3  E 
-03h00m 
Durat i on January 1 ,  1 9 80 - J anuary 5 ,  1 98 1 
* 
Mean sea  leve l : 2 . 054 m 
* *  
Standard deviation : 8 . 8 7 m 
H K * * *  g * * * *  Symbol s 
( cm }  ( deg . } ( de g . } 
14 . 7 2  1 00 . 8  1 00 .9  KJ2 
4 . 66 44 . 2  44 . 4  M2 
2 . 84 235 . 9  237 . 5  2SM2 
0 . 61  1 7 5 . 3  178 .4  OP2 
2 .9 1  204 . 5  207 . 8  N2 
V2 
2 . 9 1  250 . 9 256 . 3  MK S2 
2 2 . 7 2  2 . 6 8 . 2  )J2 
8 . 40 1 3 . 5  1 8 . 8  2N2 
0 . 9 2  45 . 1  50 . 3  MNS2 
0 . 54 322 . 1  327 . 7 OQ2 
0 .96 3 3 5 . 9  339 . 8  
0 . 1 1  1 00 . 5  107 .4  SK 3 
0 . 82 352 . 4  3 59 . 6  MK 3 
0 . 41  341 . 1  345 . 6  S03 
23 . 1 0 3 51 . 2  3 53 . 5  M3 
0 . 88 272 . 1  274 . 6  M03 
0 . 31 322 . 0  330 . 6  
0 . 58 327 . 8  336 . 6  S4 
1 . 09 3 57 . 8 3 58 . 7 SK4 
5 .  75  345 . 2  34 5 . 8  MS4 
0 . 9 2  3 34 . 8  334 . 0  MK4 
1 . 00 3 24 . 9 323 .9  SN4 
0 . 30 1 06 . 7 1 1 2 . 5  M4 
MN4 
1 8 , 5 5 1 79 , 3  190 . 1  
0 , 66 2 1 8 . 3  22.9 . o  2SM6 
0 .90 21 2 . 4 223 , 3  MSK6 
5 . 74 1 86 . 0 197 , 1 2MS6 
0 . 53 203 . 7  21 3 , 2  2MK6 
0 . 37 1 40 . 0  149 . 2  MSN6 
0 . 08 304 , 6  317 . 1  M6 
2MN6 
H K 
( cm }  ( deg . )  
0 . 47 36 .4  
23 . 08 1 62 . 7  
0 . 14 82 . 6  
1 . 15 243 .7  
3 . 52 1 60 . 6 
0 . 66 1 56 . 1  
0 . 11 225 . 4  
0 . 55 107 . 2 
0 . 29 78 . 3  
0 . 1 6 309 .6  
0 . 1 6 1 77 . 5  
0 . 48 349 .0  
0 . 1 4 348 . 5  
0 . 23 330 . 0  
0 . 20 280 . 1  
0 . 1 6 337 . 4  
0 . 1 1  1 84 . 3  
0 . 1 1  1 86 . 3  
0 . 2 5 177 . 0  
0 . 1 0 1 17 . o  
0 . 05  174 .9  
0 . 44 109 . 1  
0 , 21 54 ,9  
0 . 1 2  276 . 2  
0 . 1 3  29 1 . 6 
0 . 26 201 . 5  
0 . 06 234 . 2  
0 . 06 1 30 . 8  
0 . 1 1  1 00 .4 
0 . 04 326 . 8  
Upp e r  from O of  gauge . 
g 
( deg . )  
49 . 1  
1 70 . 5  
96 . 5  
251 . 3  
1 66 . 8  
1 62 . 5  
233 . 5  
1 1 2 . 0 
82 . 8  
3 1 2 . 7 
1 80 . 4 
5 . 5  
1 . 9 
343 . 1  
29 1 . 8 
347 . 5  
206 . 0  
208 . 3  
19 5 .  7 
1 3 5 . 9 
191 . 9  
1 24 , 7 
68 . 8  
30 5 . 7  
321 .4  
228 . 0  
260 .9  
1 55 , 6 
1 2 3 . 8  
348 . 6  
Standard devi at i on i s  cal cul ated from the re s i dual s of  the observed 
minus pre d i c t e d  value . 
* * *  K ( Kappa ) :  Phase l ag refe rred to the l o c al trans i t  time of  t i dal 
potent i al s  of e ach c omponent . 
* * * *  g :  Modi f i e d  phase l ag ,  wh ic h i s  referred to  O and hour angl e  of 
e ac h t i dal po tent ial in Greenwich . 
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